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Foreword 
 
The evaluation of research and doctoral training is being carried out in the years 2010–2012 and will end in 
2012. The steering group appointed by the Rector in January 2010 set the conditions for participating in 
the evaluation and prepared the Terms of Reference to present the evaluation procedure and criteria. The 
publications and other scientific activities included in the evaluation covered the years 2005–2010. 
The participating unit in the evaluation was defined as a Researcher Community (RC). To obtain a 
critical mass with university-level impact, the number of members was set to range from 20 to 120. The 
RCs were required to contain researchers in all stages of their research career, from doctoral students to 
principal investigators (PIs). All in all, 136 Researcher Communities participated in this voluntary 
evaluation, 5857 persons in total, of whom 1131 were principal investigators. PIs were allowed to 
participate in two communities in certain cases, and 72 of them used this opportunity and participated in 
two RCs. 
This evaluation enabled researchers to define RCs from the “bottom up” and across disciplines. The aim 
of the evaluation was not to assess individual performance but a community with shared aims and 
researcher-training activities. The RCs were able to choose among five different categories that 
characterised the status and main aims of their research. The steering group considered the process of 
applying to participate in the evaluation to be important, which lead to the establishment of these 
categories. In addition, providing a service for the RCs to enable them to benchmark their research at the 
global level was a main goal of the evaluation. 
The data for the evaluation consisted of the RCs’ answers to evaluation questions on supplied e-forms 
and a compilation extracted from the TUHAT – Research Information System (RIS) on 12 April 2011. The 
compilation covered scientific and other publications as well as certain areas of scientific activities. During 
the process, the RCs were asked to check the list of publications and other scientific activities and make 
corrections if needed. These TUHAT compilations are public and available on the evaluation project sites 
of each RC in the TUHAT-RIS. 
In addition to the e-form and TUHAT compilation, University of Leiden (CWTS) carried out bibliometric 
analyses from the articles included in the Web of Science (WoS). This was done on University and RC 
levels. In cases where the publication forums of the RC were clearly not represented by the WoS data, the 
Library of the University of Helsinki conducted a separate analysis of the publications. This was done for 
66 RCs representing the humanities and social sciences. 
The evaluation office also carried out an enquiry targeted to the supervisors and PhD candidates about 
the organisation of doctoral studies at the University of Helsinki. This and other documents describing the 
University and the Finnish higher education system were provided to the panellists. 
The panel feedback for each RC is unique and presented as an entity. The first collective evaluation 
reports available for the whole panel were prepared in July–August 2011. The reports were accessible to all 
panel members via the electronic evaluation platform in August. Scoring from 1 to 5 was used to 
complement written feedback in association with evaluation questions 1–4 (scientific focus and quality, 
doctoral training, societal impact, cooperation) and in addition to the category evaluating the fitness for 
participation in the evaluation. Panellists used the international level as a point of comparison in the 
evaluation. Scoring was not expected to go along with a preset deviation. 
Each of the draft reports were discussed and dealt with by the panel in meetings in Helsinki (from 11 
September to 13 September or from 18 September to 20 September 2011). In these meetings the panels 
also examined the deviations among the scores and finalised the draft reports together. 
The current RC-specific report deals shortly with the background of the evaluation and the terms of 
participation. The main evaluation feedback is provided in the evaluation report, organised according to 
the evaluation questions. The original material provided by the RCs for the panellists has been attached to 
these documents. 
 
 
 
 
 
 
 
 
 
On behalf of the evaluation steering group and office, I sincerely wish to thank you warmly for your 
participation in this evaluation. The effort you made in submitting the data to TUHAT-RIS is gratefully 
acknowledged by the University. We wish that you find this panel feedback useful in many ways. The 
bibliometric profiles may open a new view on your publication forums and provide a perspective for 
discussion on your choice of forums. We especially hope that this evaluation report will help you in setting 
the future goals of your research. 
 
Johanna Björkroth 
Vice-Rector 
Chair of the Steering Group of the Evaluation 
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Steering group, nominated by the Rector of the University, was responsible for the  
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between February 2010 and March 2012. 
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Vice-Rector, professor Johanna Björkroth 
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Panel members 
CHAIR 
Professor Jan-Otto Carlsson 
Materials science in chemistry and physics, nanotechnology, inorganic 
chemistry 
Uppsala University, Sweden 
 
VICE-CHAIR 
Professor Jan van Leeuwen 
Computer science, information technology 
University of Utrecht, the Netherlands 
 
Professor Caitlin Buck 
Probability and statistics, archeology, palaeoenvironmental science 
University of Sheffield, Great Britain 
 
Professor David Colton 
Mathematics, inverse problems of acoustic and electromagnetic scattering 
University of Delaware, USA 
 
Professor Jean-Pierre Eckmann 
Mathematics, dynamical systems, mathematical physics 
University of Geneva, Switzerland 
 
Professor Ritske Huismans 
Geosciences, geodynamics 
University of Bergen, Norway 
 
Professor Jukka Jurvelin 
Medical physics and engineering 
University of Eastern Finland 
 
Professor Lea Kauppi 
Environmental sciences, water research 
The Finnish Environment Institute, Finland 
 
Professor Riitta Keiski 
Chemical engineering, heterogeneous catalysis, environmental technology, 
mass and heat transfer processes 
University of Oulu, Finland 
 
Professor Mats Larsson 
Experimental molecular physics, chemical dynamics, molecular spectroscopy, 
astrobiology 
Stockholm University, Sweden 
 
Professor Holger Stark 
Medicinal, organic and pharmaceutical chemistry, pharmacology 
Johann Wolfgang Goethe Universität, Germany 
 
The panel, independently, evaluated all the submitted material and was responsible for the 
feedback of the RC-specific reports. The panel members were asked to confirm whether they had any 
conflict of interests with the RCs. If this was the case, the panel members disqualified themselves in 
discussion and report writing. 
 
 
 
 
2 
 
Added expertise to the evaluation was contributed by the members from the other panels. 
 
Experts from the Other Panels 
Professor Barbara Koch, from the Panel of Biological, Agricultural and Veterinary Sciences 
Professor Peter York, from the Panel of Medicine, Biomedicine and Health Sciences 
 
 
EVALUATION OFFICE 
Dr Seppo Saari, Doc., Senior Adviser in Evaluation, was responsible for the entire 
evaluation, its planning and implementation and acted as an Editor-in-chief of the 
reports. 
 
Dr Eeva Sievi, Doc., Adviser, was responsible for the registration and evaluation 
material compilations for the panellists. She worked in the evaluation office from 
August 2010 to July 2011. 
 
MSocSc Paula Ranne, Planning Officer, was responsible for organising the panel 
meetings and all the other practical issues like agreements and fees and editing a 
part the RC-specific reports. She worked in the evaluation office from March 2011 
to January 2012. 
 
Mr Antti Moilanen, Project Secretary, was responsible for editing the reports. He 
worked in the evaluation office from January 2012 to April 2012. 
 
TUHAT OFFICE 
Provision of the publication and other scientific activity data 
Mrs Aija Kaitera, Project Manager of TUHAT-RIS served the project ex officio 
providing the evaluation project with the updated information from TUHAT-RIS. 
The TUHAT office assisted in mapping the publications with CWTS/University of 
Leiden. 
 
MA Liisa Ekebom, Assisting Officer, served in TUHAT-RIS updating the 
publications for the evaluation. She also assisted the UH/Library analyses. 
 
BA Liisa Jäppinen, Assisting Officer, served in TUHAT-RIS updating the 
publications for the evaluation. 
 
HELSINKI UNIVERSITY LIBRARY 
Provision of the publication analyses 
Dr Maria Forsman, Chief Information Specialist in the Helsinki University Library, 
managed with her 10 colleagues the bibliometric analyses in humanities, social 
sciences and in other fields of sciences where CWTS analyses were not 
applicable. 
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Acronyms and abbreviations applied in the report 
 
External competitive funding 
AF – Academy of Finland 
TEKES - Finnish Funding Agency for Technology and Innovation  
EU - European Union 
ERC - European Research Council 
International and national foundations 
FP7/6 etc. /Framework Programmes/Funding of European Commission 
 
Evaluation marks 
Outstanding (5) 
Excellent  (4) 
Very Good  (3) 
Good  (2) 
Sufficient  (1) 
 
Abbreviations of Bibliometric Indicators 
P - Number of publications 
TCS – Total number of citations 
MCS - Number of citations per publication, excluding self-citations 
PNC - Percentage of uncited publications 
MNCS - Field-normalized number of citations per publication 
MNJS - Field-normalized average journal impact 
THCP10 - Field-normalized proportion highly cited publications (top 10%) 
INT_COV - Internal coverage, the average amount of references covered by the WoS 
WoS – Thomson Reuters Web of Science Databases 
 
Participation category 
Category 1. The research of the participating community represents the international cutting edge in its 
field. 
Category 2. The research of the participating community is of high quality, but the community in its 
present composition has yet to achieve strong international recognition or a clear break-through. 
Category 3. The research of the participating community is distinct from mainstream research, and the 
special features of the research tradition in the field must be considered in the evaluation. 
Category 4. The research of the participating community represents an innovative opening. 
Category 5. The research of the participating community has a highly significant societal impact. 
 
Research focus areas of the University of Helsinki 
Focus area 1: The basic structure, materials and natural resources of the physical world 
Focus area 2: The basic structure of life 
Focus area 3: The changing environment – clean water 
Focus area 4: The thinking and learning human being 
Focus area 5: Welfare and safety 
Focus area 6: Clinical research 
Focus area 7: Precise reasoning 
Focus area 8: Language and culture 
Focus area 9: Social justice 
Focus area 10: Globalisation and social change 
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1 Introduction to the Evaluation 
1.1 RC-specific evaluation reports 
The participants in the evaluation of research and doctoral training were Researcher Communities 
(hereafter referred to as the RC). The RC refers to the group of researchers who registered together in the 
evaluation of their research and doctoral training. Preconditions in forming RCs were stated in the 
Guidelines for the Participating Researcher Communities. The RCs defined themselves whether their 
compositions should be considered well-established or new. 
It is essential to emphasise that the evaluation combines both meta-evaluation1 and traditional 
research assessment exercise and its focus is both on the research outcomes and procedures associated 
with research and doctoral training. The approach to the evaluation is enhancement-led where self-
evaluation constituted the main information. The answers to the evaluation questions formed together 
with the information of publications and other scientific activities an entity that was to be reviewed as a 
whole. 
The present evaluation recognizes and justifies the diversity of research practices and publication 
traditions. Traditional Research Assessment Exercises do not necessarily value high quality research with 
low volumes or research distinct from mainstream research. It is challenging to expose the diversity of 
research to fair comparison. To understand the essence of different research practices and to do justice to 
their diversity was one of the main challenges of the present evaluation method. Understanding the 
divergent starting points of the RCs demanded sensitivity from the evaluators. 
1.2 Aims and objectives in the evaluation 
The aims of the evaluation are as follows: 
 to improve the level of research and doctoral training at the University of Helsinki and to raise 
their international profile in accordance with the University’s strategic policies. The improvement 
of doctoral training should be compared to the University’s policy.2 
 to enhance the research conducted at the University by taking into account the diversity, 
originality, multidisciplinary nature, success and field-specificity, 
 to recognize the conditions and prerequisites under which excellent, original and high-impact 
research is carried out, 
 to offer the academic community the opportunity to receive topical and versatile international 
peer feedback, 
 to better recognize the University’s research potential. 
 to exploit the University’s TUHAT research information system to enable transparency of 
publishing activities and in the production of reliable, comparable data. 
1.3 Evaluation method 
The evaluation can be considered as an enhancement-led evaluation. Instead of ranking, the main aim is to 
provide useful information for the enhancement of research and doctoral training of the participating RCs. 
The comparison should take into account each field of science and acknowledge their special character. 
                                                                
1 The panellists did not read research reports or abstracts but instead, they evaluated answers to the evaluation 
questions, tables and compilations of publications, other scientific activities, bibliometrics or comparable analyses. 
2
 Policies on doctoral degrees and other postgraduate degrees at the University of Helsinki.  
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The comparison produced information about the present status and factors that have lead to success. Also 
challenges in the operations and outcomes were recognized. 
The evaluation approach has been designed to recognize better the significance and specific nature of 
researcher communities and research areas in the multidisciplinary top-level university. Furthermore, one 
of the aims of the evaluation is to bring to light those evaluation aspects that differ from the prevalent 
ones. Thus the views of various fields of research can be described and research arising from various 
starting points understood better. The doctoral training is integrated into the evaluation as a natural 
component related to research. Operational processes of doctoral training are being examined in the 
evaluation. 
 
Five stages of the evaluation method were: 
1. Registration – Stage 1 
2. Self-evaluation – Stage 2 
3. TUHAT3 compilations on publications and other scientific activities4 
4. External evaluation 
5. Public reporting 
1.4 Implementation of the external evaluation 
Five Evaluation Panels 
Five evaluation panels consisted of independent, renowned and highly respected experts. The main 
domains of the panels are: 
1. biological, agricultural and veterinary sciences 
2. medicine, biomedicine and health sciences 
3. natural sciences 
4. humanities 
5. social sciences 
The University invited 10 renowned scientists to act as chairs or vice-chairs of the five panels based on 
the suggestions of faculties and independent institutes. Besides leading the work of the panel, an 
additional role of the chairs was to discuss with other panel chairs in order to adopt a broadly similar 
approach. The panel chairs and vice-chairs had a pre-meeting on 27 May 2011 in Amsterdam. 
The panel compositions were nominated by the Rector of the University 27 April 2011. The participating 
RCs suggested the panel members. The total number of panel members was 50. The reason for a smaller 
number of panellists as compared to the previous evaluations was the character of the evaluation as a 
meta-evaluation. The panellists did not read research reports or abstracts but instead, they evaluated 
answers to the evaluation questions, tables and compilations of publications, other scientific activities, 
bibliometrics and comparable analyses. 
 
The panel meetings were held in Helsinki: 
 On 11–13 September 2011: (1) biological, agricultural and veterinary sciences, (2) medicine, 
biomedicine and health sciences and (3) natural sciences.  
 On 18–20 September 2011: (4) humanities and (5) social sciences. 
  
                                                                
3 TUHAT (acronym) of Research Information System (RIS) of the University of Helsinki 
4 Supervision of thesis, prizes and awards, editorial work and peer reviews, participation in committees, boards and 
networks and public appearances. 
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1.5 Evaluation material 
The main material in the evaluation was the RCs’ self-evaluations that were qualitative in character and 
allowed the RCs to choose what was important to mention or emphasise and what was left unmentioned. 
The present evaluation is exceptional at least in the Finnish context because it is based on both the 
evaluation documentation (self-evaluation questions, publications and other scientific activities) and the 
bibliometric reports. All documents were delivered to the panellists for examination. 
Traditional bibliometrics can be reasonably done mainly in medicine, biosciences and natural sciences 
when using the Web of Science database, for example. Bibliometrics, provided by CWTS/The Centre for 
Science and Technology Studies, University of Leiden, cover only the publications that include WoS 
identification in the TUHAT-RIS. 
Traditional bibliometrics are seldom relevant in humanities and social sciences because the 
international comparable databases do not store every type of high quality research publications, such as 
books and monographs and scientific journals in other languages than English. The Helsinki University 
Library has done analysis to the RCs, if their publications were not well represented in the Web of Science 
databases (RCs should have at least 50 publications and internal coverage of publications more than 40%) 
– it meant 58 RCs. The bibliometric material for the evaluation panels was available in June 2011. The RC-
specific bibliometric reports are attached at the end of each report. 
The panels were provided with the evaluation material and all other necessary background information, 
such as the basic information about the University of Helsinki and the Finnish higher education system. 
 
Evaluation material 
1. Registration documents of the RCs for the background information 
2. Self evaluation material – answers to the evaluation questions 
3. Publications and other scientific activities based on the TUHAT RIS: 
3.1. statistics of publications 
3.2. list of publications 
3.3. statistics of other scientific activities 
3.4. list of other scientific activities 
4. Bibliometrics and comparable analyses: 
4.1. Analyses of publications based on the verification of TUHAT-RIS publications with the Web 
of Science publications (CWTS/University of Leiden) 
4.2. Publication statistics analysed by the Helsinki University Library - mainly for humanities and 
social sciences 
5. University level survey on doctoral training (August 2011) 
6. University level analysis on publications 2005–2010 (August 2011) provided by CWTS/University 
of Leiden 
 
Background material 
 
University of Helsinki 
- Basic information about the University of the Helsinki 
- The structure of doctoral training at the University of Helsinki 
- Previous evaluations of research at the University of Helsinki – links to the reports: 1998 and 2005 
 
The Finnish Universities/Research Institutes 
- Finnish University system 
- Evaluation of the Finnish National Innovation System 
- The State and Quality of Scientific Research in Finland. Publication of the Academy of Finland 
9/09. 
 
The evaluation panels were provided also with other relevant material on request before the meetings in 
Helsinki. 
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1.6 Evaluation questions and material 
The participating RCs answered the following evaluation questions which are presented according to the 
evaluation form. In addition, TUHAT RIS was used to provide the additional material as explained. For 
giving the feedback to the RCs, the panellists received the evaluation feedback form constructed in line 
with the evaluation questions: 
 
1. Focus and quality of the RC’s research 
 Description of 
- the RC’s research focus. 
- the quality of the RC’s research (incl. key research questions and results) 
- the scientific significance of the RC’s research in the research field(s) 
 Identification of the ways to strengthen the focus and improve the quality of the RC’s research 
The additional material: TUHAT compilation of the RC’s publications, analysis of the RC’s publications data 
(provided by University of Leiden and the Helsinki University Library) 
A written feedback from the aspects of: scientific quality, scientific significance, societal impact, 
innovativeness 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
2. Practises and quality of doctoral training 
 Organising of the doctoral training in the RC. Description of the RC’s principles for: 
- recruitment and selection of doctoral candidates 
- supervision of doctoral candidates 
- collaboration with faculties, departments/institutes, and potential graduate schools/doctoral 
programmes 
- good practises and quality assurance in doctoral training 
- assuring of good career perspectives for the doctoral candidates/fresh doctorates 
 Identification of the RC’s strengths and challenges related to the practises and quality of doctoral 
training, and the actions planned for their development. 
The additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral 
dissertations 
A written feedback from the aspects of: processes and good practices related to leadership and 
management 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
3. The societal impact of research and doctoral training 
 Description on how the RC interacts with and contributes to the society (collaboration with 
public, private and/or 3rd sector). 
 Identification of the ways to strengthen the societal impact of the RC’s research and doctoral 
training. 
The additional material: TUHAT compilation of the RC’s other scientific activities. 
A written feedback from the aspects of: societal impact, national and international collaboration, 
innovativeness 
 
  Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
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4. International and national (incl. intersectoral) research collaboration and researcher mobility 
 Description of  
- the RC’s research collaborations and joint doctoral training activities 
- how the RC has promoted researcher mobility 
 Identification of the RC’s strengths and challenges related to research collaboration and 
researcher mobility, and the actions planned for their development. 
A written feedback from the aspects of: scientific quality, national and international collaboration 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
5. Operational conditions  
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties). 
 Identification of the RC’s strengths and challenges related to operational conditions, and the 
actions planned for their development. 
A written feedback from the aspects of: processes and good practices related to leadership and 
management 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
6. Leadership and management in the researcher community 
 Description of 
- the execution and processes of leadership in the RC 
- how the management-related responsibilities and roles are distributed in the RC 
- how the leadership- and management-related processes support 
- high quality research 
- collaboration between principal investigators and other researchers in the RC 
the RC’s research focus 
- strengthening of the RC’s know-how 
 Identification of the RC’s strengths and challenges related to leadership and management, and 
the actions planned for developing the processes 
 
7. External competitive funding of the RC 
 The RCs were asked to provide information of such external competitive funding, where: 
- the funding decisions have been made during 1.1.2005-31.12.2010, and 
- the administrator of the funding is/has been the University of Helsinki 
 On the e-form the RCs were asked to provide: 
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council, TEKES/The 
Finnish Funding Agency for Technology and Innovation , EU, ERC, foundations, other national funding 
organisations, other international funding organisations), and 
2)The total sum of funding which the organisation in question had decided to allocate to the RCs 
members during 1.1.2005–31.12.2010. 
 
Competitive funding reported in the text is also to be considered when evaluating this point. 
A written feedback from the aspects of: scientific quality, scientific significance, societal impact, 
innovativeness, future significance 
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
8. The RC’s strategic action plan for 2011–2013 
 RC’s description of their future perspectives in relation to research and doctoral training. 
A written feedback from the aspects of: scientific quality, scientific significance, societal Impact, processes 
and good practices related to leadership and management, national and international collaboration, 
innovativeness, future significance 
 Strengths 
 Areas of development 
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 Other remarks 
 Recommendations 
 
9. Evaluation of the category of the RC in the context of entity of the evaluation material (1-8) 
 
The RC’s fitness to the chosen participation category 
A written feedback evaluating the RC’s fitness to the chosen participation category  
 Strengths 
 Areas of development 
 Other remarks 
 Recommendations 
 
Numeric evaluation: OUTSTANDING (5), EXCELLENT (4), VERY GOOD (3), GOOD (2), SUFFICIENT (1) 
 
10. Short description of how the RC members contributed the compilation of the stage 2 material 
Comments on the compilation of evaluation material 
 
11. How the UH’s focus areas are presented in the RC’s research? 
Comments if applicable 
 
12. RC-specific main recommendations based on the previous questions 1–11 
 
13. RC-specific conclusions 
1.7 Evaluation criteria 
The panellists were expected to give evaluative and analytical feedback to each evaluation question 
according to their aspects in order to describe and justify the quality of the submitted material. In 
addition, the evaluation feedback was asked to be pointed out the level of the performance according to 
the following classifications: 
 outstanding  (5) 
 excellent  (4) 
 very good  (3) 
 good   (2) 
 sufficient  (1) 
 
Evaluation according to the criteria was to be made with thorough consideration of the entire 
evaluation material of the RC in question. Finally, in questions 1-4 and 9, the panellists were expected to 
classify their written feedback into one of the provided levels (the levels included respective descriptions, 
‘criteria’). Some panels used decimals in marks. The descriptive level was interpreted according to the 
integers and not rounding up the decimals by the editors. 
 
Description of criteria levels 
Question 1 – FOCUS AND QUALITY OF THE RC’S RESEARCH 
 
Classification: Criteria (level of procedures and results) 
Outstanding quality of procedures and results (5) 
Outstandingly strong research, also from international perspective. Attracts great international 
interest with a wide impact, including publications in leading journals and/or monographs published 
by leading international publishing houses. The research has world leading qualities. The research 
focus, key research questions scientific significance, societal impact and innovativeness are of 
outstanding quality. 
In cases where the research is of a national character and, in the judgement of the evaluators, should 
remain so, the concepts of ”international attention” or ”international impact” etc. in the grading 
criteria above may be replaced by ”international comparability”. 
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Operations and procedures are of outstanding quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are in 
alignment with the documentation. The ambition to develop the community together is of 
outstanding quality. 
Excellent quality of procedures and results (4) 
Research of excellent quality. Typically published with great impact, also internationally. Without 
doubt, the research has a leading position in its field in Finland. 
Operations and procedures are of excellent quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are to 
large extent in alignment with the documentation. The ambition to develop the community together 
is of excellent quality. 
Very good quality of procedures and results (3) 
The research is of such very good quality that it attracts wide national and international attention. 
Operations and procedures are of very good quality, transparent and shared in the community. The 
improvement of research and other efforts are documented and operations and practices are to 
large extent in alignment with the documentation. The ambition to develop the community together 
is of very good quality. 
Good quality of procedures and results (2) 
Good research attracting mainly national attention but possessing international potential, 
extraordinarily high relevance may motivate good research. 
Operations and procedures are of good quality, shared occasionally in the community. The 
improvement of research and other efforts are occasionally documented and operations and 
practices are to large extent in alignment with the documentation. The ambition to develop the 
community together is of good quality. 
Sufficient quality of procedures and results (1) 
In some cases the research is insufficient and reports do not gain wide circulation or do not have 
national or international attention. Research activities should be revised. 
Operations and procedures are of sufficient quality, shared occasionally in the community. The 
improvement of research and other efforts are occasionally documented and operations and 
practices are to some extent in alignment with the documentation. The ambition to develop the 
community together is of sufficient quality. 
 
Question 2 – DOCTORAL TRAINING 
Question 3 – SOCIETAL IMPACT 
Question 4 – COLLABORATION 
 
Classification: Criteria (level of procedures and results) 
Outstanding quality of procedures and results (5) 
Procedures are of outstanding quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are in alignment with the 
documentation. The ambition to develop the community together is of outstanding quality. The 
procedures and results are regularly evaluated and the feedback has an effect on the planning. 
Excellent quality of procedures and results (4) 
Procedures are of excellent quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of excellent quality. The 
procedures and outcomes are evaluated and the feedback has an effect on the planning. 
Very good quality of procedures and results (3) 
Procedures are of very good quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
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management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of very good quality. 
Good quality of procedures and results (2) 
Procedures are of good quality, shared occasionally in the community. The practices and quality of 
doctoral training/societal impact/international and national collaboration/leadership and 
management are documented and operations and practices are to large extent in alignment with the 
documentation. The ambition to develop the community together is of good quality. 
Sufficient quality of procedures and results (1) 
Procedures are of sufficient quality, transparent and shared in the community. The practices and 
quality of doctoral training/societal impact/international and national collaboration/leadership and 
management are occasionally documented and operations and practices are to some extent in 
alignment with the documentation. The ambition to develop the community together is of sufficient 
quality. 
 
Question 9 – CATEGORY 
Participation category – fitness for the category chosen 
The choice and justification for the chosen category below should be reflected in the RC’s responses to the 
evaluation questions 1–8. 
1. The research of the participating community represents the international cutting edge in its field. 
2. The research of the participating community is of high quality, but the community in its present 
composition has yet to achieve strong international recognition or a clear break-through. 
3. The research of the participating community is distinct from mainstream research, and the special 
features of the research tradition in the field must be considered in the evaluation. The research is 
of high quality and has great significance and impact in its field. However, the generally used 
research evaluation methods do not necessarily shed sufficient light on the merits of the 
research.  
4. The research of the participating community represents an innovative opening. A new opening can 
be an innovative combination of research fields, or it can be proven to have a special social, 
national or international demand or other significance. Even if the researcher community in its 
present composition has yet to obtain proof of international success, its members can produce 
convincing evidence of the high level of their previous research. 
5. The research of the participating community has a highly significant societal impact. The 
participating researcher community is able to justify the high social significance of its research. 
The research may relate to national legislation, media visibility or participation in social debate, 
or other activities promoting social development and human welfare. In addition to having 
societal impact, the research must be of a high standard. 
 
An example of outstanding fitness for category choice (5) 5 
The RC’s representation and argumentation for the chosen category were convincing. The RC recognized 
its real capacity and apparent outcomes in a wider context to the research communities. The specific 
character of the RC was well-recognized and well stated in the responses. The RC fitted optimally for the 
category. 
 
 Outstanding  (5) 
 Excellent  (4) 
 Very good  (3) 
 Good   (2) 
 Sufficient  (1) 
The above-mentioned definition of outstanding was only an example in order to assist the panellists in 
the positioning of the classification. There was no exact definition for the category fitness. 
                                                                
5 The panels discussed the category fitness and made the final conclusions of the interpretation of it. 
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1.8 Timetable of the evaluation 
The main timetable of the evaluation: 
1. Registration   November 2010 
2. Submission of self-evaluation materials  January–February 2011 
3. External peer review    May–September 2011 
4. Published reports    March–April 2012 
- University level public report 
- RC specific reports 
 
The entire evaluation was implemented during the university’s strategy period 2010–2012. The preliminary 
results were available for the planning of the following strategy period in late autumn 2011. The evaluation 
reports will be published in March/April 2012. More detailed time schedule is published in the University 
report. 
1.9 Evaluation feedback – consensus of the entire panel 
The panellists evaluated all the RC-specific material before the meetings in Helsinki and mailed the 
draft reports to the evaluation office. The latest interim versions were on-line available to all the panellists 
on the Wiki-sites. In September 2011, in Helsinki the panels discussed the material, revised the first draft 
reports and decided the final numeric evaluation. After the meetings in Helsinki, the panels continued 
working and finalised the reports before the end of November 2011. The final RC-specific reports are the 
consensus of the entire panel. 
The evaluation reports were written by the panels independently. During the editing process, the 
evaluation office requested some clarifications from the panels when necessary. The tone and style in the 
reports were not harmonized in the editing process. All the reports follow the original texts written by the 
panels as far as it was possible. 
The original evaluation material of the RCs, provided for the panellists is attached at the end of the 
report. It is essential to notice that the exported lists of publications and other scientific activities depend 
how the data was stored in the TUHAT-RIS by the RCs. 
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2 Evaluation feedback 
2.1 Focus and quality of the RC’s research 
 Description of 
 the RC’s research focus 
 the quality of the RC’s research (incl. key research questions and results) 
 the scientific significance of the RC’s research in the research field(s) 
 Identification of the ways to strengthen the focus and improve the quality of the RC’s research 
ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness 
 
The RC is an outstanding research group with excellent equipment and high productivity. The large 
number of publications in good to high ranking journals, the IP protection by four patents and the 
activities in the scientific community clearly show the strengths of this unit. Miniaturization is in the actual 
trend and has been successfully performed with nanofluidics etc. 
Analytical studies are key elements within different research areas in life sciences. Therefore, it is of 
major importance that new techniques with higher selectivity, higher sensibility and greater robustness 
are developed and put into applications. The applied sciences with pharmacokinetic studies or metabolism 
investigations are depending on the analytical techniques. In this respect, a broader network with other 
research areas can greatly increase the output and the international recognition of this unit. With the 
multiple measurements in other areas, the development of new techniques must simultaneously be 
worked out, as without these basic scientific steps the analytical sector is often taken as servant and not as 
the essential and efficient partner it really is. The leader seems to be clearly aware of this problem, but the 
focus is mainly on the techniques and less on the scientific co-operations with direct output. 
The national funding seems to be excellent and sufficient although an international support may be 
recommended to be approached (see below). 
The local situation concerning the rooms etc. cannot be evaluated at this stage. 
Some productive co-operations are directly located within the same institute. Nevertheless, some 
additional high level international co-operations have also been established with other world-leading labs. 
The introduction into European or world-wide networks is missing and may be achieved for the first steps 
with some EU-applications. In the same respect, some high level co-operation within the UH can be 
established in which the scientific feed-back on analytical needs can be expressed in more direct way. 
Numeric evaluation: 4 (Excellent) 
2.2 Practises and quality of doctoral training 
 Organising of the doctoral training in the RC. Description of the RC’s principles for: 
 recruitment and selection of doctoral candidates 
 supervision of doctoral candidates 
 collaboration with faculties, departments/institutes, and potential graduate schools/doctoral 
programmes 
 good practises and quality assurance in doctoral training 
 assuring of good career perspectives for the doctoral candidates/fresh doctorates 
 Identification of the RC’s strengths and challenges related to the practises and quality of doctoral 
training, and the actions planned for their development. 
 Additional material: TUHAT compilation of the RC’s other scientific activities/supervision of doctoral 
dissertations 
ASPECTS: Processes and good practices related to leadership and management 
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The selection procedure of the doctoral candidates is appropriate. The Panel was very pleased to see both 
international and national announcements of the PhD candidate positions as well as the interviews with 
the candidates. 
The organization of the supervision with at least two persons seems to be optimal. The work-load of 60 
credit points depends on the time necessary to achieve these credit points and to the educational level of 
the beginners. If the credit points are given by international standards they include about one year of 
supporting studies which seems to be too time consuming when a PhD thesis should be finished within 
three years and not too much longer. The collaboration with the three doctoral programs is judged be very 
important. 
The curriculum of these studies on soft skills or expert knowledge has not been disclosed. 
The exchange of students should be in both ways as some should get international experience whereas 
the lab should get an international flavor with foreign students and guest scientists (cf. 2.4). 
It would be helpful to have a list of former PhD students and their actual work situation (alumni list). It 
is recognized by the Panel that there might be some fear on PhDs’ future situation after finishing their 
thesis. 
Numeric evaluation: 4 (Excellent) 
2.3 The societal impact of research and doctoral training 
 Description on how the RC interacts with and contributes to the society (collaboration with public, 
private and/or 3rd sector). 
 Identification of the ways to strengthen the societal impact of the RC’s research and doctoral training. 
 Additional material: TUHAT compilation of the RC’s other scientific activities. 
ASPECTS: Societal impact, national and international collaboration, innovativeness 
 
The RC has good connections to the national and some international scientific community, international 
scientific organizations and some journals. Four patents do not only show the innovative character of the 
research but also that the scientists think on the possibilities for the community by commercialization etc. 
As mentioned in the report, topics like drug abuse etc., have great interests in the general community. 
Here the impact of the RC can be enhanced by greater visibility in the non-scientific community by public 
lectures etc. with broad topics. 
One suggestion to enhance the acceptance and the visibility of the UH may be a “Night of Science” or 
an “Open Day” where each group shows some topics of general interest. It might attract young pupils as 
well as settled people and give enormous social impact. 
Another suggestion is to increase the interaction with industry in both the research and the doctoral 
training. 
Numeric evaluation: 3 (Very good) 
2.4 International and national (incl. intersectoral) research 
collaboration and researcher mobility 
 Description of  
 the RC’s research collaborations and joint doctoral training activities 
 how the RC has promoted researcher mobility 
 Identification of the RC’s strengths and challenges related to research collaboration and researcher 
mobility, and the actions planned for their development. 
ASPECTS: Scientific quality, national and international collaboration 
 
The high quality of the research within national and international rankings cannot be underestimated. 
Numerous co-operations have been established. 
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For an additional increase in co-operation, a national and international network would be extremely 
helpful. One good chance would be the possibility of a sabbatical for each senior researcher (PI) of half a 
year within five years. The collaborations and mobility will increase dramatically, but the staff is needed to 
fill the gap in teaching and supervising master and PhD students. 
Another possibility might be participation in EU training networks like Marie Curie. 
Numeric evaluation: 4 (Excellent) 
2.5 Operational conditions 
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties). 
 Identification of the RC’s strengths and challenges related to operational conditions, and the actions 
planned for their development. 
ASPECTS: Processes and good practices related to leadership and management 
 
Both laboratory space and equipment seem to be adequate even though problems with renewal of 
medium cost equipment were addressed. 
The balance between the research and teaching is reasonable. 
The strength of the operational conditions is the integrated competences and the multidisciplinarity. 
However, it is at the same time a challenge, requiring a good project management. 
2.6 Leadership and management in the researcher community 
 Description of  
 the execution and processes of leadership in the RC 
 how the management-related responsibilities and roles are distributed in the RC 
 how the leadership- and management-related processes support 
 high quality research 
 collaboration between principal investigators and other researchers in the RC 
 the RC’s research focus 
 strengthening of the RC’s know-how 
 Identification of the RC’s strengths and challenges related to leadership and management, and the 
actions planned for developing the processes 
ASPECTS: Processes and good practices related to leadership and management 
 
The RC has a management group consisting of five PIs. The management structure and distribution of 
responsibilities are judged to be appropriate. It is not obvious from the evaluation material what are the 
relationships between the department(s) and the RC, in terms of governance and management. 
2.7 External competitive funding of the RC 
• The RCs were asked to provide information of such external competitive funding, where: 
• the funding decisions have been made during 1.1.2005–31.12.2010, and  
• the administrator of the funding is/has been the University of Helsinki 
• On the e-form the RCs were asked to provide: 
1) The relevant funding source(s) from a given list (Academy of Finland/Research Council, 
TEKES/The Finnish Funding Agency for Technology and Innovation, EU, ERC, foundations, other 
national funding organisations, other international funding organizations), and 
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2) The total sum of funding which the organisation in question had decided to allocate to the RCs 
members during 1.1.2005–31.12.2010. 
Competitive funding reported in the text is also to be considered when evaluating this point. 
ASPECTS: Scientific quality, scientific significance, societal impact, innovativeness and future significance 
 
The main sources of competitive funding are the Academy of Finland (1.78 M€) and TEKES (1.1 M€). MAC is 
also funded from “Other National Funding” to the amount of 330 k€. The strength in the funding profile is 
the balance between the funding from AF and TEKES. There seems to be no funding from EU, and higher 
activity towards EU is recommended for several reasons. 
2.8 The RC’s strategic action plan for 2011–2013 
• RC’s description of their future perspectives in relation to research and doctoral training. 
ASPECTS: Scientific quality, scientific significance, societal Impact, processes and good practices related to 
leadership and management, national and international collaboration, innovativeness, future significance 
 
The strategic action plan is realistic. The introduction of the new research areas “Nanofluidics in paper” 
and “Development of microreactors” were appreciated. 
The Panel strongly supports the ambition to increase the international research co-operation (EU), 
including also exchange of PhD students and interactions with network applications in bioanalytics. 
2.9 Evaluation of the category of the RC in the context of entity of 
the evaluation material (1-8) 
The RC’s fitness to the chosen participation category. 
Category 4. The research of the participating community represents an innovative opening. 
 
The RC is a national and international leading team in analytics. Their international visibility may be 
additionally increased by (EU-funded) networks and broad co-operations. The development of new 
techniques should be kept with simultaneously broaden up the applied scientific work on analytical 
problems in different areas of life sciences. Some strategic co-operations may be helpful for the near 
future. 
Numeric evaluation: 4 (Excellent) 
2.10 Short description of how the RC members contributed the 
compilation of the stage 2 material 
The compilation procedure was appropriate with interactions between all PIs. 
2.11 How the UH’s focus areas are presented in the RC’s research 
Focus area 5: Welfare and safety 
 
It was obvious from the presentation that MAC belongs to several focus areas due its multidisciplinarity. 
The relevant focus areas for MAC are “Welfare and safety”, “The basic structure of life”, and “The basic 
structure, materials and natural resources of the physical world”. 
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2.12 RC-specific main recommendations 
 Continue the research and PhD education along the routes initiated. 
 Increase the international co-operation. 
 Initiate some student exchange activities with a few selected universities. 
 Approach EU funded programs. 
 Initiate discussions on a long-term strategic plan for renewal of equipment. 
2.13 RC-specific conclusions 
 Cooperations in bioanalytics. 
 EU networking (grants). 
 PhD exchange outside of Helsinki. 
 Long-termed financing of equipment should be kept in mind with further strategy. 
2.14 Preliminary findings in the Panel-specific feedback 
The RC is an outstanding research group with excellent equipment and high productivity. The large 
number of publications in good to high ranking journals, the IP protection by four patents and the 
activities in the scientific community clearly show the strengths of this unit. Miniaturization is in the actual 
trend and has been successfully performed with nanofluidics etc. 
Analytical studies are key elements within different research areas in life sciences. Therefore, it is of 
major importance that new techniques with higher selectivity, higher sensibility and greater robustness 
are developed and put into applications. Within the UH or other research groups the novel developed 
applications and improved performances will be important issues, especially in the field of bioanalytics. 
The educational training is very good where additional exchange programs within enlarged EU 
networking may be envisaged. 
2.15 Preliminary findings in the University-level evaluation 
The RC is an outstanding research group with excellent equipment and high productivity. The improved 
analytics may become an essential part of novel life science networks with great societal impact on 
environment or health factors. 
Analytical studies are key elements within different research areas in life sciences. Therefore, it is of 
major importance that new techniques with higher selectivity, higher sensibility and greater robustness 
are developed and put into applications. 
The RC has good leadership and could benefit from an opening to applications which may co-
operatively take use of the novel measurement possibilities. 
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3 Appendices 
A. Original evaluation material 
a. Registration material – Stage 1 
b. Answers to evaluation questions – Stage 2 
c. List of publications 
d. List of other scientific activities 
B. Bibliometric analyses 
a. Analysis provided by CWTS/University of Leiden 
b. Analysis provided by Helsinki University Library (66 RCs) 
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NAME OF THE RESEARCHER COMMUNITY:  
Modern Analytical Chemistry (MAC) 
 
LEADER OF THE RESEARCHER COMMUNITY:  
Professor Risto Kostiainen, Faculty of Pharmacy 
 
 
RC-SPECIFIC MATERIAL FOR THE PEER REVIEW: 
 Material submitted by the RC at stages 1 and 2 of the evaluation 
- STAGE 1 material: RC’s registration form (incl. list of RC participants in an excel table) 
- STAGE 2 material: RC’s answers to evaluation questions 
 TUHAT compilations of the RC members’ publications 1.1.2005-31.12.2010 
 TUHAT compilations of the RC members’ other scientific activities 1.1.2005-31.12.2010 
 Web of Science(WoS)-based bibliometrics of the RC’s publications data 1.1.2005-31.12.2010 
(analysis carried out by CWTS, Leiden University) 
NB! Since Web of Science(WoS)-based bibliometrics does not provide representative results for most RCs representing 
humanities, social sciences and computer sciences, the publications of these RCs will be analyzed by the UH Library 
(results available by the end of June, 2011) 
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INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE 
UNIVERSITY OF HELSINKI  
 
RC-SPECIFIC STAGE 1 MATERIAL (registration form) 
 
 
 
 
Name: Kostiainen, Risto 
E-mail:  
Phone: 19159134 
Affiliation: Faculty of Pharmacy 
Street address: Viikinkaari 5 E 
 
 
Name of the participating RC (max. 30 characters): Modern Analytical Chemistry 
Acronym for the participating RC (max. 10 characters): MAC 
Description of the operational basis in 2005-2010 (eg. research collaboration, joint doctoral training 
activities) on which the RC was formed (MAX. 2200 characters with spaces): The knowledge on biological 
systems is limited due to limitations of the existing analytical research tools. Although many of the current 
techniques are powerful, they are far from perfect. Ideally, the methods should be highly sensitive (down 
to zepto mol level, 10-21 mol), fast, reliable, cheap, capable of analyzing compounds in small volumes (from 
nanoliter to microliter volumes), capable of analyzing small and large compounds as well as polar and non-
polar compounds with extremely high selectivity. Mass spectrometry (MS) combining extremely high 
selectivity and sensitivity is closest to ideal and is largely used in challenging analytical problems. The recent 
trend in analytical chemistry has focused strongly on microchip technology, which is a new and rapidly 
increasing research discipline. The microchip devices comprise microfabricated reactors and channels with 
dimensions from nanometer scale to tens - hundreds of micrometers. Small volumes (10-9 to 10-18 liters) 
and shorter diffusion distances provide faster mass transport, faster reactions, high throughput analysis, 
ultimate sensitivity, reduced amount of hazardous wastes and reduced consumption of expensive reagents 
and therefore cheaper and more efficient analysis than that of the other existing analytical technologies.  
     The practical motivation for the formation of the research community (RC) was to generate expertise in 
microchip technology and combine it to our earlier strong expertise in mass spectrometry and separation 
sciences in order to develop new techniques for most challenging analytical problems within proteomics, 
metabolomics, and brain research. Our RC co-operates closely with many other research groups most 
importantly with the Aalto University. The RC combines expertise from physics, engineering, chemistry, and 
biochemistry that make possible to develop tailor made analytical devices for specific analytical problems 
and therefore to detect analytes at such a low concentration levels that has earlier been impossible. It 
follows that many biological processes which have thus far been inaccessible to analysis can now be 
measured leading to overall better understanding of biological s 
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INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE 
UNIVERSITY OF HELSINKI  
 
RC-SPECIFIC STAGE 1 MATERIAL (registration form) 
 
 
 
 
Main scientific field of the RC’s research: natural sciences 
RC's scientific subfield 1: Chemistry, Analytical 
RC's scientific subfield 2: Pharmacology and Pharmacy 
RC's scientific subfield 3: Nanoscience and Nanotechnology 
RC's scientific subfield 4: --Select-- 
Other, if not in the list: Microtechnology 
 
 
Participation category: 4. Research of the participating community represents an innovative opening 
Justification for the selected participation category (MAX. 2200 characters with spaces):  The combination 
of the microchip technology to our earlier expertise in analytical chemistry, drug discovery and 
biochemistry has produced a new and  internationally unique technology platform. The research is 
characterized by new innovations based on microchip technology and unique fluidic phenomena in micro 
scale. The research in this discipline started about 10 years ago with simple applications, deepened during 
the next years achieving its current level few years ago. Our research over the past decade has brought us 
at the forefront of the modern microchip-based analytical chemistry and has enabled us to create a number 
of first microchips in the world. However, the microchip research is still at its early stage and the real break-
throughs will likely be seen in the future. Therefore, the research field of the participating community 
represents more likely new pioneering opening than established research. 
 
 
Public description of the RC's research and doctoral training (MAX. 2200 characters with spaces): The 
main interest of the RC is of developing novel, fast, highly specific and ultra sensitive methods and 
techniques for the analysis of biologically active compounds and their metabolites in various biological 
matrices. The main research areas are fundamentals and applications of microchip technology, mass 
spectrometry (MS), different separation techniques, and ion mobility spectrometry (IMS). These techniques 
have been utilized for example in brain research, metabolomics and proteomics as well as in forensic and 
environmental analysis. In the field of microchip technology, we have studied surface chemistry and fluid 
behavior in micro- and nanoscale, developed new fabrication methods, implemented new fabrication 
materials and subsequently applied these to manufacturing of dozens of new miniaturized analytical 
instruments. The microdevices developed include ionization microchips for MS, microfluidic separation 
(capillary electrophoresis and liquid chromatography), microreactors as well as microdevices integrating 
several of these functions. These developed microdevices have already fulfilled the fundamental 
expectations: miniaturization improves sensitivity (down to zeptomol level), enables faster analysis (second 
scale), and reduces chemicals consumption compared to that of conventional analytical techniques. The 
new methods and microchips developed by the RC have been shown to enable detection of various 
compounds at extremely low amounts, down to zeptomol level which has allowed us to find new 
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INTERNATIONAL EVALUATION OF RESEARCH AND DOCTORAL TRAINING AT THE 
UNIVERSITY OF HELSINKI  
 
RC-SPECIFIC STAGE 1 MATERIAL (registration form) 
 
 
neurotransmitter metabolites in brain, for example. The doctoral training is also an integral part of the RC*s 
activity, which promotes creative research environment by organizing informal brainstorming sessions and 
regular seminar series. Students also belong to graduate schools, which actively organize national and 
international seminars and intensive courses, lectured by the leading Finnish and international experts. The 
activity in the fields of microchip technology and bioanalysis during the years 2005-2010 has produced 108 
scientific articles in peer reviewed international journals, four patents or patent applications and 10 PhD 
degrees at University of Helsinki. 
Significance of the RC's research and doctoral training for the University of Helsinki (MAX. 2200 
characters with spaces): The overall scientific level in natural sciences is at least partly dependent on the 
efficiency of the research methods highlighting the importance of the development of new analytical tools. 
The microchip-based and self-made analytical devices provide significant advantage in the research, since 
tailor made approaches can be utilized for solving specific problems. The development of new analytical 
techniques is very important, since only then one can be in forefront in applications also, because one is 
not dependent only on commercial instrumentation. The new techniques can be applied to many various 
analytical problems that makes possible new openings in natural sciences. Microtechnology also provides 
excellent platform for the integration of nanotechnological processes through microfluidic circuits. Thus, 
microtechnology facilitates the development of functional and comprehensive research approaches that 
strengthens co-operation especially within micro- and nanotechnology research groups. The outcome from 
the co-operation is higher scientific level, deeper understanding and more efficient doctoral education.  
 
The RC has been very successful in receiving external funding, which is highly important to the University’s 
capability to finance high level research. The research work has produced and will produce new innovations 
and patents that are highly potential for commercialization. The RC’s research is also very visible as 
evidenced by high citation numbers, several invited oral presentations in international conferences, and by 
articles in popular newspapers. The RC’s doctoral training is strongly linked to national doctoral 
programmes.   
 
The Ph.D.:s graduated from the RC  are capable of providing new viewpoints and ideas to existing 
biotechnological disciplines.  A significant and highly important added value here is that the researchers will 
gain a deeper understanding of the micro- and nanotechnological processes from fabrication to 
applications. The RC’s activity during the years 2005-2010 has produced 108 scientific articles in peer 
reviewed international journals, four patents or patent applications, and 10 PhD degrees at the University 
of Helsink 
Keywords: microchip, lab on a chip, micro total analysis, mass spectrometry, liquid chromatography, 
metabolomics, brain, neurotransmitter 
 
 
Justified estimate of the quality of the RC's research and doctoral training at national and international 
level during 2005-2010 (MAX. 2200 characters with spaces): The RC’s research during the years 2005-2010 
has produced 108 scientific articles in peer reviewed international journals, four patents or patent 
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applications, 10 PhD degrees at University of Helsinki and 3 PhD degrees at Aalto University.  The scientific 
level of the RC can be compared to respective group at the Division of Analytical Biosciences (DAB) at 
Leiden University http://abs.lacdr.gorlaeus.net/ within the Leiden/Amsterdam Center for Drug Research, 
which is one of the leading bioanalytical laboratories in the world. The emphasis at DAB is put novel 
instrumental developments in synergy with biological/biomedical expertise.  The DAB has 6 principal 
investigators (Heads are Prof. Jan van der Greef, and Prof. Thomas Hankemeier and Dr. Rob Vreeken), all 
being world-class experts in the field of modern bioanalysis, 12 post docs and 18 PhD students. The 
research topics of the RC at University of Helsinki  are comparable to that of DAB. Our RC  includes 5 PI , 
one university lecturer, 6 post docs, and 15 PhD students.  
 
The number of scientific articles in peer reviewed journals published by the principal investigators of DAB 
during 2005-2010 is 80 according to ISI Web of Knowledge. The number of citations to these publications is 
1115, average citations per item being 13.94 and h-index 17. The respective bibliographic values of our RC 
are the following: number of publications 108, number of citations 1057, average citations per item being 
9.79 and h-index 18. These values are very similar between the groups, although the number of researchers 
in our RC is smaller than that of at DAB. Four articles from our RC belong to the highly cited papers (1% 
percentile) and none from DAB according to ISI Web of Knowledge, Essential Science Indicator reports. The 
papers of our RC are published mainly in high impact number journals such as Analytical Chemistry, Lab on 
a Chip, Angewandte Chemie, Small, Mass Spectrometry Reviews etc. all being the top journals in the field of 
analytical chemistry and microchip technology. 
Comments on how the RC's scientific productivity and doctoral training should be evaluated (MAX. 2200 
characters with spaces): The following criteria for assessing the RC’s scientific level are suggested: number 
of publications during 2005-2010, impact factors, number of citations, h-index, number of highly cited 
articles (according to Web of Knowledge, Essential Science Indicators), number of patents, invited lectures 
in international conferences, number of Ph.D. degrees achieved, and external funding. Essential part should 
also be comparison of the RC’s scientific level to respective international top groups. The education, 
supervision, and leadership practices in doctoral education should also be evaluated.  The research results 
will be published in high level international journals and in international and national conferences. In 
addition, the research articles published will be utilized in the Ph.D. thesis of the Ph.D. students. The 
possible innovations will be exploited in co-operation with Licentia Ltd. The research result will be 
published also as popular articles in news papers and in other non-scientific journals. 
LIST OF RC MEMBERS
NAME OF THE RESEARCHER COMMUNITY: MAC
RC-LEADER R. Kostiainen
CATEGORY 4
Last name First name
PI-status 
(TUHAT, 
29.11.2010)
Title of research and 
teaching personnel Affiliation 
1 Kostiainen Risto X Professsor Faculty of Pharmacy
2 Kotiaho Tapio X Professor Faculty of Pharmacy
3 Ketola Raimo X Senior Researcher (Academy Research Fellow) Faculty of Pharmacy
4 Kauppila Tiina X Senior Researcher (Academy Research Fellow) Faculty of Pharmacy
5 Vuorensola Katariina University Lecturer Faculty of Pharmacy
6 Haapala Markus Postdoctoral Researcher Faculty of Pharmacy
7 Luosujärvi Laura Postdoctoral Researcher Faculty of Pharmacy
8 Mauriala Timo Postdoctoral Researcher Faculty of Pharmacy
9 Pol Jaroslav Postdoctoral Researcher (Academy Postdoc) Faculty of Pharmacy
10 Sikanen Tiina X Postdoctoral Researcher (Academy Postdoc) Faculty of Pharmacy
11 Uutela Päivi Postdoctoral Researcher Faculty of Pharmacy
12 Adamov Alexey Doctoral candidate (Academy of Finland) Faculty of Pharmacy
13 Ahonen Linda Doctoral candidate Faculty of Pharmacy
14 Hintikka Laura Doctoral candidate Faculty of Pharmacy
15 Itäaho Katriina Doctoral candidate Faculty of Pharmacy
16 Jäntti Sirkku Doctoral candidate (Academy of Finland) Faculty of Pharmacy
17 Lehtonen Päivi Doctoral candidate Faculty of Pharmacy
18 Nissilä Teemu Doctoral candidate Faculty of Pharmacy
19 Nordman Nina Doctoral candidate Faculty of Pharmacy
20 Ruokolainen Miina Doctoral candidate Faculty of Pharmacy
21 Suni Niina Doctoral candidate Faculty of Pharmacy
22 Suominen Tina Doctoral candidate Faculty of Pharmacy
23 Vaikkinen Anu Doctoral candidate (Academy of Finland) Faculty of Pharmacy
24 Alonen Anna Doctor candidate, now doctor Faculty of Pharmacy
25 Hakala Kati Doctor candidate, now doctor Faculty of Pharmcy ,Evira
26 Salo Piia Doctor candidate, now doctor Faculty of Pharmacy, Fimea
27 Östman Pekka Doctor candidate, now doctor Faculty of Pharmacy, Hjelt Intitute
28 Hedeland Ylva visiting doctor University of Uppsala
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Name of the RC’s responsible person: Kostiainen, Risto 
E-mail of the RC’s responsible person:   
Name and acronym of the participating RC: Modern Analytical Chemistry, MAC 
The RC’s research represents the following key focus area of UH: 5. Hyvinvointi ja turvallisuus – Welfare 
and safety 
Comments for selecting/not selecting the key focus area: “Welfare and safety” was selected as our main 
key focus area. The main goal of the RC is to develop new technology to biosciences, especially to drug 
metabolism which is an essential  area of the development of new, better targeted and user-safe 
pharmaceuticals.  However, the key focus areas “The basic structure, materials and natural resources of the 
physical world” and “The basic structure of life” also comply with the research goals of the RC due to the 
multidisciplinary nature of our research. The materials science plays an important role both in microchip 
fabrication and in biocompatibility studies and so that the technology can be successively applied to  
systemic biology and biotechnology as well as to  environmental analysis. 
 
 
 Description of the RC’s research focus, the quality of the RC’s research (incl. key research 
questions and results) and the scientific significance of the RC’s research for the research 
field(s).  
The main focus of the Modern Analytical Chemistry (MAC) RC is developing and studying novel, fast, 
highly specific and ultra sensitive methods and techniques for the analysis of biologically active 
compounds and their metabolites from various biological matrices. The main research areas are mass 
spectrometry (MS), fundamentals and applications of microchip technology, modern separation 
techniques, and ion mobility spectrometry (IMS). The research is characterized by high quality 
fundamental research and new innovations based on microchip technology as well as exploitation of the 
unique fluidic phenomena in microscale.  
We have developed versatile nano- and microstructured surfaces for microfluidics and MS detection 
including nanoporous silicon, silicon or polymer micropillars, silicon nanograss  and silicon nanoclusters. 
Large surface area, combined with the unique thermal and optical properties of the nanoscale 
structures, has been utilized in “laser desorption/ionization on silicon” mass spectrometry (DIOS-MS), 
which provides matrix free (unlike MALDI-MS), fast and sensitive analysis of small molecules.  
We have also patented universal miniaturized atmospheric pressure ionization (API) source for MS 
analysis, i.e., a heated nebulizer (HN) microchip, which consists of a fluidic mixer, a nozzle and an 
integrated microheater. The same microchip is applicable to all API modes: atmospheric pressure 
chemical ionization, atmospheric pressure photoionization, atmospheric thermospray ionization, 
supersonic ionization and ionspray ionization. The main advantages of HN microchip over commercial 
ion sources are significantly reduced size, low cost, low flow rate capability and high sensitivity. The HN 
microchip is also an integral part of desorption atmospheric pressure photoionization (DAPPI) MS, which 
was invented by our group. DAPPI provides fast analysis either directly from solid surfaces or from dried 
sample droplets on sample plates. We have also shown its potential in molecular-level imaging of 
biological surfaces such as tissue slices.  
Two new types of electrospray ionization (ESI) microchips have been introduced by us: an SU-8 polymer-
based ESI chip and a micropillar ESI (µPESI) made of silicon (patent pending). Both microchips have 
BACKGROUND INFORMATION 
1 FOCUS AND QUALITY OF RC'S RESEARCH (MAX. 8800 CHARACTERS WITH SPACES) 
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shown improved sensitivity (even below attomol level) and user-friendly operation compared to 
commercial nanospray. An integrated TiO2 coated microreactor/µPESI microchip  has been successfully 
applied to predict  phase I metabolism reactions of drug molecules by performing photocatalytic 
oxidation reactions on a chip and analysing the reaction products by MS. 
Our innovations regarding advanced fluid handling and integration of analytical unit operations on chip 
have resulted in two state-of-the-art microchips. Monolithically integrated capillary electrophoresis-
ESI/MS microchips (CE-ESI/MS) have been made of epoxy-based photopolymer SU-8 or of hybrid 
ceramic-polymer material (Ormocer), and monolithically integrated liquid chromatography-heated 
nebulizer LC-HN/MS microchips of silicon and glass. The polymer CE-ESI/MS chips provide fast 
separations with excellent resolution and extremely high sensitivity down to sub-attomol (<10-18 mol)  
level. The feasible applications include separations of proteins, peptides, amino acids, and drug 
metabolites. First in the world, the LC-HN/MS microchips enable coupling of microchip-LC to any API-MS 
mode available.  
We have also presented for the first time a new pattern technique, ambient discharge.  The discharge is 
generated between the discharge needle and silicon target coated with  
with self-assembled monolayers (SAMs). The discharge removes with 0.1 mm accuracy SAM and by 
moving freely  the needle it is possible to pattern microfluidics channels.  
The microdevices developed by the RC have already fulfilled the fundamental expectations: 
miniaturization improves sensitivity (down to zeptomol level), enables faster analysis (second scale), and 
reduces chemicals consumption compared to that of conventional analytical techniques. As a whole, our 
previous studies on fundamental aspects of microfluidics, modern separation techniques and mass 
spectrometry  have generated new important information for the research community of this discipline.   
The importance of the development of new analytical tools for bioanalysis is highlighted by the fact that 
the overall scientific level in natural sciences is greatly dependent on the efficiency of the research 
methods. The microchip-based and self-made analytical devices provide specific and highly sensitive 
tools to solve challenge analytical problems. The concrete outcomes of our research are the new 
integrated microfluidic devices. These devices enable monitoring of biological processes sub-atto mol 
level at best.  Many processes which have thus far been inaccessible to analysis can be measured. The 
modern analytical technology has been applied for example to metabolism research, i.e., analysis of 
neurotransmitters and their metabolites in brain tissue and in microdialysis samples, or screening and 
analysis of forensic and doping control samples. For the first time, we have been able to identify new 
neurotransmitter metabolites in brain samples, namely glucuronides of catechol amines and 
neurosteroids, by using new modern analytical technology.   
The activity of MAC RC during the years 2005-2010 has produced 108 scientific articles in peer reviewed 
international journals, four patents or patent applications and 10 PhD degrees at the University of 
Helsinki. The papers of our RC are published mainly in high impact number journals such as Analytical 
Chemistry, Lab on a Chip, Angewandte Chemie, Small, Mass Spectrometry Reviews etc. all being the top 
journals in our research field.  The MAC RC has presented several invited oral presentations including 
four plenary lectures in international conferences and meetings. We have also been very successful in 
obtaining highly competed funding from the Academy of Finland (10 projects, total funding being 2117 
kEur during the years 2005-2010)  
The scientific level of MAC RC can be evaluated by comparing our bibliometric parameters to those of  
the Division of Analytical Biosciences (DAB) at the Leiden University (http://abs.lacdr.gorlaeus.net/) 
within the Leiden/Amsterdam Center for Drug Research.   In general, our research topics are  
comparable to those  of DAB. The head of DAB is Prof. Jan van der Greef, who is world-class expert in 
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the field of modern bioanalysis. The DAB has 6 principal investigators, 10 post docs and 15 PhD 
students.  
For comparison, the personnel of the MAC RC include 5 principal investigators, 6 post docs, and 12 PhD 
students. The number of scientific articles in peer reviewed journals published by the principal 
investigators of DAB during 2005-2010 is 80 according to ISI Web of Knowledge. The number of citations 
to these publications is 1115, average citations per item being 13.94 and h-index 17. The respective 
bibliographic values of our RC are the following: number of publications 108, number of citations 1057, 
average citations per item being 9.79 and h-index 18. The impact factors of the journals are also very 
similar between the groups. According to these bibliometric parameters the quality of the research of 
MAC is comparable with DAB which is one of the leading bioanalytical groups in the world.   
In conclusion, we would like to cite the very recent Finnish Academy evaluation report “Chemistry 
Research in Finland”, page 59: “The unit performs high-quality research at the international level in 
mass spectrometry, miniaturisation of analytical techniques and metabolism. 
 Ways to strengthen the focus and improve the quality of the RC’s research. 
The main ways to strengthen the focus and improve the quality of the RC's research are the following:  
•adding international co-operation and researcher change with most important partners 
•taking higher risks in research  
•focusing more to fundamental aspects in microfluidics and mass spectrometry 
•focusing to most meaningful applications 
•collecting the research results to larger and more significant articles 
•encouraging innovative atmosphere within the group 
•strengthen the Ph.D. students’ supervision especially at the beginning of Ph.D. projects and 
encouraging them to present new ideas to the research 
 
 
  How is doctoral training organised in the RC? Description of the RC’s principles for recruitment and 
selection of doctoral candidates, supervision of doctoral candidates, collaboration with faculties, 
departments/institutes, and potential graduate schools/doctoral programmes, good practises and 
quality assurance in doctoral training, and assuring good career perspectives for the doctoral 
candidates/fresh doctorates.  
All Ph.D. student positions will be fulfilled according to official announcement of an open position. The 
announcement will be delivered nationally or internationally depending on the position. According to 
written applications, the best candidates will be asked for interview.  The interview panel includes the 
head of the project, the head of the research group and the forthcoming supervisors. The selection is 
affected by the earlier study attainments, earlier research and teaching experiences, technical, 
theoretical and pedagogical skills, general activity and the state of motivation. Since the research of the 
MAC RC is of multidisciplinary nature, special emphasis is put on hiring researchers from different 
disciplines, so that their skills complete each others. The gender equality is always taken into account. 
Furthermore, the willingness to perform part of the Ph.D. studies abroad is valued. The aim is to 
maintain and build up international, enthusiastic and innovative research group.    
  
2 PRACTISES AND QUALITY OF DOCTORAL TRAINING (MAX. 8800 CHARACTERS WITH SPACES) 
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At least two supervisors will be named per each Ph.D. student. At least one of the supervisors must be 
either a professor or a docent (adjunct professor). In the beginning, one of the supervisors also acts as a 
laboratory tutor and familiarizes the Ph.D. student to the other group members, the practical aspects 
and good laboratory practices. The orientation period is performed according to two quality books  
“quality manual of the Division of Pharmaceutical Chemistry” 
(http://www.helsinki.fi/farmasia/pharmchemistry/tietoa/quality.pdf )  
and “information for newcomers for the Division of Pharmaceutical Chemistry” 
(http://www.helsinki.fi/farmasia/pharmchemistry/tietoa/Tulokaskansioeng.pdf). The general principles 
of  supervision of research work and doctoral studies, including the rights and responsibilities, are  
presented in detail  in the postgraduate manual of the Faculty: web page: 
http://www.helsinki.fi/farmasia/tutkimus/jatkokoulutus/Jo_opas_su_2010.pdf . 
After the orientation period, the Ph.D. student compiles a research plan together with supervisors. The 
faculty also arranges research plan defense meetings, in which three professors assess the plan and 
present possible improvements. The personal study plan (e.g., the research timetable and the content of 
studies, lecture courses and laboratory courses) supporting the research plan is drawn up with the 
supervisor by using the Faculty’s postgraduate application form.  In total, 60 credit points are required 
for a Ph.D. degree. The supervisors will sign the study plan, which will be eventually accepted by the 
Faculty. The study plan as well as the research plan can be updated if necessary.  
 
Typically, the supervision is more intense at the beginning of the studies.   Later on, more responsibility 
is gradually transferred to the Ph.D. student in order to train the students as independently and critically 
thinking researchers. The progress of the research plan and the doctoral studies are followed in 
meetings arranged every one-two months for the Ph.D. student(s), supervisors and possible co-
operators. In these meetings, the Ph.D. students present their latest results, which are discussed and the 
next actions are planned.  Every other month, the MAC RC arranges group meetings to facilitate 
discussion on the actual matters concerning the RC’s research progress and infrastructure needs. In 
these meetings, the Ph.D. students also present their results to the other group members. In addition, 
the actual research problems are discussed openly and continuously on a daily basis. The main goal of 
the supervision is to train and encourage the Ph.D. students for independent problem solving and 
crossdisciplinary thinking by giving them viewpoints in a larger perspective instead of giving them final 
solutions to their specific research problems, whenever this is possible and meaningful. The Ph.D. 
students are also encouraged to take part in supervision of undergraduate students during their 
master’s thesis. 
 
An important part of the supervision is also to guide the students to report on their research results by 
writing scientific research articles and giving presentations at scientific conferences. A typical writing 
process goes so that the Ph.D. student prepares the first version of the manuscript and delivers it to the 
supervisors for comments and suggestions on improvements. During the writing process, the strengths 
and weaknesses of the manuscript are evaluated with a view to develop the student’s scientific writing 
skills. 
  
Collaboration between  national and international research groups is a natural part of the MAC RC’s 
research and doctoral training (see below, paragraph 4). Ph.D. students take part to the joint research 
project meetings that provide excellent possibilities for interaction between researchers from other 
groups. The Ph.D. students are also encouraged to  present their results in international conferences 
and  bind new contacts of their own. However, it is also the  supervisors’ responsibility  to introduce the 
Ph.D. students to foreign research partners. The MAC RC collaborates mainly with three doctoral 
programmes: Graduate School of Chemical Sensors and Microanalytical Systems , (CHEMSEM), National 
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Graduate School of Nanosciences (NGS-NANO), and Graduate School in Pharmaceutical Research (GSPR) 
.  All  Ph.D. students belong to one of these doctoral programmes. These programmes support doctoral 
training by arranging special, advanced courses and meetings which  provides excellent environment for 
networking and scientific discussions. The programmes also subsidize the research visits abroad.    
 
The doctoral training in the MAC RC is arranged according to the quality guidelines.   Good doctoral 
training practices are presented, for instance, in the guidelines of the Faculty of Pharmacy 
(http://www.helsinki.fi/farmasia/tutkimus/jatkokoulutus/Jo_opas_su_2010.pdf),  
which are in good agreement with the  practices of the doctoral programmes. The progress of research 
and studies as well as the development of research skills are controlled in follow-up meetings arranged 
every one-two months. These meetings, for their part, guarantee  the high quality of doctoral training. 
The research outputs of the Ph.D. students, such as scientific articles and presentations, can also be 
used as a measure of the quality of doctoral training.  
Thus far the quality of doctoral training has  not been evaluated by external evaluation committees and 
therefore this evaluation process is highly welcome in order to maintain and develop  good practices in 
doctoral training in the future .  
 
The high quality in doctoral training and the high quality of research at international levele as well as the 
good visibility and active role of the RC within national research community assure good career 
perspectives to our new doctorates. Our extensive and successful collaboration with industrial partners, 
private companies and research institutes has enabled our graduated Ph.D:s to obtain high level posts in 
different fields of society. The MAC RC itself also hires doctorates to act as post docs and later as group 
leaders. In this respect, the tenure track system recently established within  University of Helsinki is 
welcome and will be actively utilized. Visits abroad are encouraged with a view to improve the 
international collaboration possibilities and thus, the career perspectives of the new doctorates. Today, 
international experience is also greatly valued within national research instititutes. 
 RC’s strengths and challenges related to the practises and quality of doctoral training, and the actions 
planned for their development. 
The MAC RC’s strengths in doctoral training are high international level of research, experienced 
supervisors for doctoral training, and extensive national and international collaboration. The 
multidisciplinary research environment promotes cooperation skills and helps to understand scientific 
phenomena from a larger point of view.  
 
The main challenges are to improve international experience and the RC will support the researcher 
exchanges by all possible means.  More attention will also be paid to the recruiting process, particularly 
the candidate’s willingness to perform part of the Ph.D. studies abroad. The challenge is to guide Ph.D. 
students to independent problem solving and critical thinking instead of giving them ready answers. In 
this process the supervision in the beginning of the Ph.D. studies will be improved, but at a later stage, 
the students are encouraged to take more responsibility and to realize their own innovations. An 
Important challenge is also to arrange self evaluation process for assessing the quality of doctoral 
training. 
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 Description of how the RC interacts with and contributes to the society (collaboration with public, 
private and/or 3rd sector).  
The most important and obvious societal impact of our research and the doctoral training is  the high 
level independent and critically thinking researchers, who can act and benefit society in its different 
fields. Their skills and multidisciplinary knowledge lay the foundation for developing of societies for the 
best of mankind. The immediate societal impact of our research appears through the knowledge 
transfer between the MAC RC and our partners operating in several fields of society (industry, 
companies, the 3rd sector). Several analytical methods and even the latest technological innovations are 
put to use by the collaborators. Just one  good example is our innovation, termed desorption 
atmospheric pressure photoionization mass spectrometry, i.e., a novel ionization method  which is now 
in routine use in the analysis of  drugs of abuse in the National Bureau of Investigation. We have also co-
operated with anti-doping laboratories in order to fight against the increased use of doping agents, not 
only in sports but also among amateurs.  Another benefit of our research, regarding the development of 
miniaturized analytical devices, is the reduced consumption of harmful chemicals.  This is in good 
agreement with the commonly accepted goals of green chemistry and sustainable development of the 
society. Our main innovations in this area, most of which are patented or filed for patent applications, 
have excellent potential for commercialization.  We also take care of popularization of our research in 
news papers and in television. 
 Ways to strengthen the societal impact of the RC’s research and doctoral training. 
The main action to strengthen our societal impact is to improve the doctoral training in order to educate 
even higher quality (innovative and skilful) doctors for the needs of the different fields of society, as 
described above. The collaboration between industry and companies will be deepened in order to 
improve the knowledge transfer. The researchers are also encouraged to open-minded interaction in all 
fields of society (not only in purely scientific societies) in order to increase their awareness of the 
current societal challenges and to help them address the right topics and solve the true problems in the 
national health care, for example. 
   
Another aim is to invite more researchers from industry and companies to our laboratory to learn  the 
new methods and technologies. The MAC RC will encourage new doctors and researchers to establish 
spin-off companies for which the RC will  provide all possible scientific support. The visibility of the RC 
will be improved by taking more active role in popularization of our scientific results. 
 
 
 
 Description of the RC’s research collaborations and joint doctoral training activities and how the RC 
has promoted researcher mobility.  
Our main national and international collaborators are presented below. During 2005-2010, the MAC RC 
has had many joint projects, publications, doctoral training activities or research exchange with these 
collaborators.  
  
The RC co-operates actively in doctoral training with three doctoral programmes mentioned above (see 
chapter 2).  The intense co-operation with the Aalto University School of Chemical Technology (prof. 
Sami Franssila) has produced  7 doctoral dissertations as well as about 40 joint publications.  The 
common professorship (prof. Tapio Kotiaho) between the Division of Pharmaceutical Chemistry (50 %) 
3 SOCIETAL IMPACT OF RESEARCH AND DOCTORAL TRAINING (MAX. 4400 CHARACTERS WITH SPACES) 
4 INTERNATIONAL AND NATIONAL (INCL. INTERSECTORAL) RESEARCH COLLABORATION AND RESEARCHER 
MOBILITY (MAX. 4400 CHARACTERS WITH SPACES) 
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and the Department of Chemistry (50 %) has greatly improved the collaboration with Department of 
Chemistry at HU. Two doctors working in the companies have been graduated in joint doctroral training 
projects. Our extensive collaboration with the industrial partners within different projects has been very 
successful and effective. The international collaboration has also been very active as indicated with the 
high number of joint publications (over 30 articles published during 2005-2010).   
 
Five visits, each at least one month of duration and total of 14 months, have been done from the MAC 
RC to foreign laboratories. In addition, seven visits of foreign researchers (total of 34 months) have been 
done to the MAC RC during 2005-2010. Additionally, two foreign researchers, Jaroslav Pol (3,5 years) 
and Alexey Adamov (4 years), have been working  as  researchers in the MAC RC. As a conclusion, we 
would like to cite  the very recent Finnish Academy evaluation report “Chemistry Research in Finlad”, 
page 60  “The unit has much active collaboration within UH, as well as with other Finnish universities 
and institutes. Numerous industrial collaborations with companies in Finland are effective through 
Tekes projects. The unit has succeeded in internationalisation, as evidenced by the presence of 
postdoctoral researchers and postgraduate students from abroad.” 
 
National collaborators: 
Aalto University School of Chemical Technology  
University of Eastern Finland  
University of Turku  
University of Helsinki (Several Departments) 
Orion Pharma, Espoo  
VTT, Espoo   
National Bureau of Investigation, Forensic Laboratory, Vantaa  
United Medix Laboratories Ltd., Helsinki 
Novamass Ltd., Oulu  
Hormos Mecical, Turku 
CSC – Center for Scientific Computing Ltd., Espoo 
Nokia Research Center, Helsinki 
 
International collaborators: 
The Georg Washington University, Department of Analytical Chemistry, USA  
Purdue University, Department of Chemistry, USA  
Florida State University, National High magnetic Field Laboratory, USA 
University of Groningen, Department of Pharmacy, The Netherlands  
State University of Campinas, Institute of Chemistry, Brazil  
Uppsala University, Sweden 
Academy of Sciences of the Czech Republic, Institute of Microbiology, Prague, Czech Republic  
Charles University, Faculty of Pharmacy, Hradec Králové, Czech Republic 
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German Sport University Cologne, Germany 
Moscow Engineering Physics Institute (State University), Russia  
University of Oslo, School of Pharmacy, Norway 
University of Copenhagen, Faculty of Pharmaceutical Sciences, Denmark 
Tallinn University, Institute of Mathematics and Natural Sciences, Estoni 
 RC’s strengths and challenges related to research collaboration and researcher mobility, and the 
actions planned for their development. 
The RC’s strengths are large and effective collaboration between national and international academic 
research groups as well as between Finnish industry and companies. The interdisciplinary character of 
the research naturally promotes co-operation with several research groups. The co-operation with Aalto 
University is a real strength which provides excellent possibilities for fabrication of microchips with 
several different techniques. The challenge is to deepen the international co-operation. Here, the RC 
encourages doctoral students for more active co-operation with international partners and also tries to 
support their exchange periods financially. The MAC RC will actively look for new partners from other 
disciplines by creating connections also to the research groups outside of our own expertise. The new 
ideas and innovations will be actively screened at the interfaces of the different disciplines. MAC RC will 
arrange advanced courses and seminars in English to attract more undergraduate and postgraduate 
students from international exchange programmes to the unit 
 
 
 Description of the operational conditions in the RC’s research environment (e.g. research 
infrastructure, balance between research and teaching duties).  
MAC RC has strong personnel and infrastructure,  good external funding (see below) and it is well 
equipped. The following instruments are available: PE Sciex API 3000LC/MS, two PE Sciex API 300 
LC/MS, PE Sciex API 365 LC/MS, Agilent triple quadrupole LC/MS, Agilent Ion Trap LC/MS, Bruker Esquire 
Ion trap LC/MS,  Bruker microflex MALDI TOF-MS, Bruker microTOF MS, BrukerEsquire 3000+ Ion Trap 
LC/MS and an ion mobility drift tube.. In addition we have several HPLCs (also 2 micro LC and 2 UPLCs), 
Fourier transform IR, and two capillary electrophoresis devices. In addition, the micro- and 
nanotechnology laboratory has two fully equipped laser-induced fluorescence microscopes, a wax-
printing machinery, and two other microscope work stations for optical and MS detection. In addition, 
our main collaboration partner, the Department of Micro and Nanosciences at the Aalto University 
School of Chemical Technology (prof. Sami Franssila), has modern clean room facilities and all 
instrumentation necessary for microchip fabrication. 
  
Viikki metabolomics group has  a q-Tof mass spectrometer that can be also used by the members of the 
MAC RC. The RC also has convenient access to many important core facilities and cooperation 
laboratories of UH (such as NMR, biological imaging, microscopy etc.). Additionally, the Ion cyclotron 
Fourier transform mass spectrometers  (ICR-FTMS) at the University of Uppsala (prof. Jonas Bergquist) 
and at the George Washington University, USA (prof. Akos Vertes) are capapble of ultimately high 
resolution MS experiments and can be used via our co-operation projects. However, the less convenient 
outcome of the increased external funding is the fact that the number of instruments and personnel has 
heavily increased and therefore the spaces are not adequate any more. Although we have strong 
instrumentation, many of the instruments are old and need to be replaced or updated in the near 
future. This poses an extra challenge for future work.  
5 OPERATIONAL CONDITIONS (MAX. 4400 CHARACTERS WITH SPACES) 
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The overall balance between research and teaching duties is good. The main courses taught by the MAC 
RC members cover all expertise areas of the RC and include the basics of analytical chemistry, 
bioanalytics, drug metabolism, mass spectrometry, structural analysis, and nano- and microtechnology, 
for example. Undergraduate courses targeted at training within the research team are also being held. 
These are particularly motivating and rewarding to all parties involved by encouraging the 
undergraduate students toward researcher career and giving the Ph.D. students valuable experience on 
the supervision duties. However, the continuously increasing workload in terms of project management 
as well as the faculty and university administration depletes human resources from research. 
 RC’s strengths and challenges related to operational conditions, and the actions planned for their 
development. 
Our strengths as mentioned above are strong instrumentation, skilful and experienced personnel and 
good external funding.  Extensive national and international co-operation also provides us access to 
many important facilities. Our future challenges  include updating of the instrumentation and  
organizing new, more spacious and modern circumstances  for analytical instrumentation. In pursuance 
of this goal, the MAC RC  is trying to establish a new mass spectrometry centre  in the Viikki campus 
together with the other departments and faculties. The main challenge is to purchase the first FTMS 
instrument to the University of Helsinki. Lastly, the RC tries actively to improve technical support in the 
form of workshops and technical staff that is recently relatively weak in Viikki campus area.   
 
All in all we can concur in a recommendation concerning our group in a recent evaluation report of the 
Chemistry Research in Finland, page 59: “UH should consider supporting this active unit by providing 
technical staff and better facilities for instrument modification and instrument building.” 
 
 
 
 Description of the execution and processes of leadership in the RC, how the management-related 
responsibilities and roles are distributed in the RC and how the leadership- and management-related 
processes support high quality research, collaboration between principal investigators and other 
researchers in the RC, the RC’s research focus and strengthening of the RC’s know-how.  
The leadership of the MAC RC includes the head of the group, the management group, and the post 
docs. The management group consists of five principal investigators. The head of the MAC RC acts as the 
chairman in the meetings of the management group which are held every other month on the average. 
The management group together with the head of the group is responsible of the RC’s research 
strategy, of the implementation of the objectives of the research projects, and of putting the plans in 
action.  
The Principal investigators have the main responsibility of applying external funding for the projects and, 
in most cases, they also act as the project leaders. The main role of the post docs is to run their own 
research projects and to act as supervisors for the Ph.D. students. The requirement for starting a project 
under the MAC RC is that the project is within the strategy of the MAC RC.  The management group 
nominates the persons responsible of all the main instruments and this person takes care of the 
maintenance and proper performance of the instrument. All actions of the MAC RC are discussed in the 
group meetings that are held every other month. Financial management is arranged via administration 
of the Faculty of Pharmacy.  
The main principles of the leadership are equality, fairness and trust at all levels which creates a good 
working spirit, promotes open and innovative research environment and, most importantly, encourages 
6 LEADERSHIP AND MANAGEMENT IN THE RESEARCHER COMMUNITY (MAX. 4400 CHARACTERS WITH SPACES) 
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Ph.D. students to realize their own ideas. The new ideas are discussed and the most potential ones are 
implemented to the research projects of the RC. The leadership of the MAC RC supports high quality 
research via strategy plans so that the research projects support each others. The co-operation between 
the projects is natural as indicated by several joint research publications. The main focus of the MAC RC 
is to develop novel, fast, highly specific and ultra sensitive methods and techniques for the analysis of 
biologically active compounds and their metabolites in various biological matrices. To avoid disperse and 
too largely scattering research projects, the management group ensures that the projects are within the 
main focus of the RC’s research.  An important part of the principal investigators’ work is to find 
appropriate national and international co-operation partners in order to improve joint research and 
researcher exchange. The principal investigators also take the main responsibility of the funding and the 
recruitments in order to have sufficient premises and know-how within the MAC RC to run 
multidisciplinary research. The MAC RC has arranged internal education system to improve the RC’s 
know-how. 
 RC’s strengths and challenges related to leadership and management, and the actions planned for 
developing the processes. 
The main strengths of the MAC RC are good multidisciplinary co-operation, good and inspiring working 
spirit and active and skilful personnel. The research goals are clear and the projects support each others. 
However, the management responsibilities within the numerous projects should be clarified more 
clearly to the researchers and the Ph.D. students. In this manner, the overall communication between 
the researchers and PIs will be improved, especially in cases where immediate feedback is necessary.  
The challenge is to promote more critical discussion on the significance of the research results and 
execution of the new ideas within the RC. The general problem is the continuously increasing workload 
in terms of project management as well as faculty and university administration that depletes human 
resources from research. The challenge is to prioritize the administrative actions and execute only the 
most important ones in order to promote high quality research and doctoral training with maximal 
efficiency. 
 
 
 
 Listing of the RCs external competitive funding, where: 
- the funding decisions have been made during 1.1.2005-31.12.2010, and 
- the administrator of the funding is/has been the University of Helsinki 
 
 Academy of Finland (AF) - total amount of funding (in euros) AF has decided to allocate to the RC 
members during 1.1.2005-31.12.2010: 1780000 
 
 Finnish Funding Agency for Technology and Innovation (TEKES) - total amount of funding (in euros) 
TEKES has decided to allocate to the RC members during 1.1.2005-31.12.2010: 1100000 
 
 European Union (EU) - total amount of funding (in euros) EU has decided to allocate to the RC members 
during 1.1.2005-31.12.2010:  
 
 European Research Council (ERC) - total amount of funding (in euros) ERC has decided to allocate to the 
RC members during 1.1.2005-31.12.2010:  
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 International and national foundations – names of international and national foundations which have 
decided to allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their 
funding (in euros).  
- names of the foundations: Suomen Kulttuurirahasto,  
- Walter och Lisi Wahls Stiftelse 
- Kliinisen kemian tutkimussäätiö 
- total amount of funding (in euros) from the above-mentioned foundations: 25000 
 
 Other international funding - names of other international funding organizations which have decided to 
allocate funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in 
euros). 
- names of the funding organizations:  
- total amount of funding (in euros) from the above-mentioned funding organizations:  
 
 Other national funding (incl. EVO funding and Ministry of Education and Culture funded doctoral 
programme positions) - names of other national funding organizations which have decided to allocate 
funding to the RC members during 1.1.2005-31.12.2010, and the amount of their funding (in euros). 
- names of the funding organizations: Graduate School of Chemical Sensors and Microanalytical 
Systems , (CHEMSEM),  
- National Graduate School of Nanosciences (NGS-NANO) 
- total amount of funding (in euros) from the above-mentioned funding organizations: 330000 
 
 
 
 Description of the RC’s future perspectives in respect to research and doctoral training. 
The research strategy of Modern Analytical Chemistry (MAC) RC is to develop and study novel, fast, 
highly specific and ultra sensitive methods and techniques for the analysis of biologically active 
compounds and their metabolites in various biological matrices. The main research areas are 
fundamentals and applications of mass spectrometry, microchip technology, ,  modern separation 
techniques, and ion mobility spectrometry. ‘In 2011-2013, the RC will focus on  fundamentals of 
ionization mechanisms in mass spectrometry and on new, promising innovations in the field of 
microchip technology, namely desorption ionization photoionization (DAPPI), TiO2 coated 
microreactor/µPESI microchip development, and CE-ESI/MS microchip development (see above). Two 
new research areas will also be addressed :  nanofluidics in paper and development of microreactors. 
Our goal is to  combine versatile microreactors with the previously developed -analytical microchips for 
on-line reaction monitoring in chemistry and biochemistry. The microreactor desingns vary from  simple 
droplet reactors to  custom-designed surfaces and microvials integrated with  analytical microchips . The 
main aim here is to integrate chemical and biochemical catalytic systems as well as cells on the surfaces 
of or inside the microreactors.  All reactors will be combined with  the previously developed 
miniaturized analytical devices to enable direct, on-line analysis of the reaction products . In  the field of 
nanofluidics, the goal is to introduce  new, low-cost, paper-like substrate materials to  construction of 
planar (2D) microreactors combined with advanced fluid manipulation by capillarity and directional 
wetting . For instance, paper-like cellulose membranes are abundant, inexpensive, sustainable and 
disposable substrates which can be functionalized by a variety of ink-jet, wax printing or other 
techniques. 
The obvious strategic goal during 2011-2013 will also be to improve international co-operation between 
world-leading research groups in order to achieve the research  goals. Two equally  important strategic 
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goals are increasing the level of research challenges and risks  and publishing research results in larger 
and more significant entities which helps us to increase the quality of research and the number of 
research articles published in the top journals (high impact factor journals).   
In doctoral training the aim is to improve international researcher exchange possibilities and to improve 
supervision in the beginning of the Ph.D. studies. The RC will actively encourage Ph.D. students to 
perform part of their studies abroad. The RC also tries to attract more high-level Ph.D. students and 
researchers from abroad. However, all the cooperation partners are evaluated in advance in order to 
confirm that the goals of exchange period are meaningful with respect to our own research strategies 
and doctoral training goals. The RC will also take actively part to doctoral programmes by arranging 
international high-level advanced courses. The supervision in the beginning of the Ph.D. studies is of 
particular importance since this period greatly affects the motivation and the general attitude toward 
research challenges. Instead, at a later stage of doctoral studies, the students are encouraged for more 
independent working, i.e., realization of their own innovations. This goal is best achieved by training 
students to independent problem solving and crossdisciplinary thinking.   
The number of Ph.D students per supervisor should also be further decreased by adding the number of 
supervisors, e.g., through the new tenure track possibilities at University of Helsinki. The goal here is to 
improve the quality of supervision and to decrease  the average time required for Ph.D. completion. 
 
 
 
The international evaluation process of the research and doctoral training at the University of Helsinki 
has been discussed in RC’s group meetings. The second stage evaluation questions were sent to all PIs, 
who shortly presented the main aspects that they considered relevant to the evaluation.  On the basis of 
these comment, the head of the RC wrote the first version, which was delivered to all members of the 
RC for comments and proof-reading. The comments were discussed in PI:s meeting and were taken in 
account in preparing the final version. 
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1 Analysis of publications 
 
- Associated person is one of Risto Kostiainen ,  Tapio Kotiaho ,  Raimo Ketola ,  Tiina 
Kauppila ,  Katariina Vuorensola ,  Markus Haapala ,  Laura Luosujärvi , 
 Timo Mauriala ,  Jaroslav Pol ,  Tiina Sikanen ,  Päivi Susanna 
Uutela , Alexey Adamov ,  Linda Ahonen ,  Laura Hintikka ,  
Katriina Itäaho ,  Sirkku Kallonen ,  Teemu Nissilä ,  Nina Nordman , 
 Miina Maarit Hennikki Ruokolainen ,  Niina Suni , Tina Suominen , 
 Anu Vaikkinen ,  Anna Alonen ,  Kati Hakala, Piia Kristiina Salo, Pekka Samuli Östman , 
 
 
                    Publication Year 
Publication type 2005 2006 2007 2008 2009 2010 
Total Count 2005 - 
2010 
A1 Refereed journal article 18 19 18 27 19 26 127 
A2 Review in scientific journal   1  1 2 4 
A3 Contribution to book/other compilations (refereed) 1 3 1   1 6 
A4 Article in conference publication (refereed) 7 4 13 6 3 4 37 
B1 Unrefereed journal article     1  1 
B2 Contribution to book/other compilations (non-refereed)  1     1 
B3 Unrefereed article in conference proceedings  1     1 
C2 Edited book, compilation, conference proceeding or special issue of 
journal 
     1 1 
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2 Listing of publications 
A1 Refereed journal article 
2005 
Alonen, A, Aitio, O, Hakala, K, Luukkanen, L, Finel, M, Kostiainen, R 2005, 'Biosynthesis of dobutamine monoglucuronides and 
glucuronidation of dobutamine by recombinant human UDP-glucuronosyltransferases',  Drug Metabolism and Disposition, vol 33, no. 
5, pp. 657-663. 
Castro, PM, Lahtinen, P, Axenov, K, Viidanoja, J, Kotiaho, T, Leskelä, M, Repo, T 2005, 'Activation of 2,6-Bis(imino)pyridine Iron(II) 
Chloride Complexes by Methylaluminoxane: An Electrospray Ionization Tandem Mass Spectrometry Investigation',  Organometallics, 
vol 24, no. 15, pp. 3664-3670. 
Grigoras, K, Franssila, S, Sikanen, T, Kotiaho, T, Kostiainen, R 2005, 'Fabrication of porous membrane filter from p-type silicon', 
Physica Status Solidi. A: Applications and Materials Science, vol 202, pp. 1624-1628. 
Hakala, KS, Suchanova, B, Luukkanen, L, Ketola, RA, Finel, M, Kostiainen, R 2005, 'Rapid simultaneous determination of metabolic 
clearance of multiple compounds catalyzed in vitro by recombinant human UDP-glucuronosyltransferases',  Analytical Biochemistry, 
vol 341, no. 1, pp. 105-112. 
Kauppila, TJ, Bruins, AP, Kostiainen, R 2005, 'Effect of the solvent flow rate on the ionization efficiency in atmospheric pressure 
photoionization-mass spectrometry', Journal of the American Society for Mass Spectrometry, vol 16, no. 8, pp. 1399-1407. 
Ketola, RA, Kiuru, J, Tarkiainen, V, Kiviranta, A, Räsänen, J, Ritala, H, Eränen, S 2005, 'Simultaneous qualitative analysis of volatile 
and nonvolatile organic contamination on silicon wafer by online pyrolysis mass spectrometry', IEEE transactions on device and 
materials reliability.. 
Luukkanen, L, Taskinen, J, Kurkela, M, Kostiainen, R, Hirvonen, J, Finel, M 2005, 'Kinetic characterization of the 1A subfamily of 
recombinant human UDP-glucuronosyltransferases', Drug Metabolism and Disposition, vol 33, no. 7, pp. 1017-1026. 
Pihlainen, K, Aalberg, L, Tepponen, M, Clark, CR, Kostiainen, R 2005, 'Identification of 3,4-MDMA from Its Mass Equivalent Isomers 
and Isobaric Substances Using Fast LC-ESI-MS-MS', Journal of Chromatographic Science. 
Pihlainen, K, Grigoras, K, Franssila, S, Ketola, R, Kotiaho, T, Kostiainen, R 2005, 'Analysis of amphetamines and fentanyls by 
atmospheric pressure desorption/ionization on silicon mass spectrometry and matrix-assisted laser desorption/ionization mass 
spectrometry and its application to forensic analysis of drug seizures',  Journal of Mass Spectrometry, vol 40, pp. 539-545. 
Pihlainen, K, Aalberg, L, Tepponen, M, Clark, CR, Kostiainen, RK 2005, 'The identification of 3,4-MDMA from its mass equivalent 
isomers and isobaric substances using fast LC-ESI-MS-MS', Journal of Chromatographic Science, vol 43, no. 2, pp. 92-97. 
Ritala, H, Eranen, S, Kiviranta, A, Rasanen, J, Tarkiainen, V, Kiuru, J, Ketola, RA  2005, 'Simultaneous analysis of light and heavy 
organic contamination on silicon wafer', Solid State Phenomena, vol 103-104, pp. 209-212. 
Rousu, JH, Rantanen, A, Ketola, RA, Kokkonen, JT 2005, 'Isotopomer distribution computation from tandem mass spectrometric data 
with overlapping fragment spectra', Spectroscopy, vol 19, pp. 53-67. 
Salo, PK, Salomies, H, Harju, K, Ketola, RA, Kotiaho, T, Yli-Kauhaluoma, J, Kostiainen, R 2005, 'Analysis of small molecules by ultra 
thin-layer chromatography-atmospheric pressure matrix-assisted laser desorption/ionization mass spectrometry',  Journal of the 
American Society for Mass Spectrometry, vol 16, no. 6, pp. 906-915. 
Sikanen, T, Tuomikoski, S, Ketola, R, Kostiainen, R, Franssila, S, Kotiaho, T  2005, 'Characterization of SU-8 for electrokinetic 
microfluidic applications', Lab On a Chip, vol 5, pp. 888-896. 
Tarkiainen, V, Kotiaho, T, Mattila, I, Virkajarvi, L, Aristidou, A, Ketola, RA 2005, 'On-line monitoring of continuous beer fermentation 
process using automatic membrane inlet mass spectrometric system', Talanta, vol 65, pp. 1254-1263. 
Tuomikoski, S, Sikanen, T, Ketola, R, Kostiainen, R, Kotiaho, T, Franssila, S  2005, 'Fabrication of enclosed SU-8 tips for electrospray 
ionization-mass spectrometry', Electrophoresis, vol 26, no. 24, pp. 4691-4702. 
Uutela, P, Reinilä, R, Piepponen, P, Ketola, RA, Kostiainen, R, Ketola, R 2005, 'Analysis of acetylcholine and choline in microdialysis 
samples by liquid chromatography/tandem mass spectrometry', Rapid Communications in Mass Spectrometry, vol 19, no. 20, pp. 
2950-2956. 
Viidanoja, J, Sysoev, A, Adamov, A, Kotiaho, T 2005, 'Tetraalkylammonium halides as chemical standards for positive electrospray 
ionization with ion mobility spectrometry/mass spectrometry', Rapid Communications in Mass Spectrometry, vol 19, no. 21, pp. 
3051-3055. 
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2006 
Franssila, S, Marttila, S, Kolari, K, Östman, P, Kotiaho, T, Kostiainen, R, Lehtiniemi, R, Fager, C, Manninen, J 2006, 'A Microfabricated 
nebulizer for liquid vaporization in chemical analysis', IEEE Journal of Microelectromechanical Systems, vol 15, no. 5, pp. 1251-
1259. 
Hakala, K, Kostiainen, R, Ketola, RA, Ketola, R 2006, 'Feasibility of different mass spectrometric techniques and programs for 
automated metabolite profiling of tramadol in human urine', Rapid Communications in Mass Spectrometry, vol 20, pp. 2081-2090. 
Hiltunen, L, Laakso, I, Chobot, V, Hakala, K, Weckman, A, Valkonen, J 2006, 'Influence of thaxtomins in different combinations and 
concentrations on growth of micropropagated potato shoot cultures', Journal of Agricultural and Food Chemistry, vol 54, pp. 3372-
3379. 
Kauppila, T, Wiseman, J, Ketola, RA, Kotiaho, T, Cooks, RG, Kostiainen, R 2006, 'Desorption electrospray ionization mass 
spectrometry for the analysis of pharmaceuticals and metabolites', Rapid Communications in Mass Spectrometry, vol 20, no. 3, pp. 
387-392. 
Kauppila, T, Nikkola, T, Ketola, RA, Kostiainen, R, Ketola, R  2006, 'Atmospheric pressure photoionization-mass spectrometry and 
atmospheric pressure chemical ionization-mass spectrometry of neurotransmitters',  Journal of Mass Spectrometry, vol 41, pp. 781-
789. 
Kauppila, T, Talaty, N, Salo, PK, Kotiaho, T, Kostiainen, R, Cooks, RG 2006, 'New surfaces for desorption electrospray ionization mass 
spectrometry: porous silicon and ultra-thin layer chromatography plates', Rapid Communications in Mass Spectrometry, vol 20, pp. 
2143-2150. 
Ketola, RA, Kiuru, JT, Tarkiainen, V, Kokkonen, JT, Räsänen, J, Kotiaho, T  2006, 'Detection of volatile organic compounds by 
temperature-programmed desorption combined with mass spectrometry and Fourier transform infrared spectroscopy',  Analytica 
Chimica Acta, vol 562, pp. 245-251. 
Koljonen, M, Hakala, K, Ahola-Sätilä, T, Laitinen, L, Kostiainen, R, Kotiaho, T, Kaukonen, AM, Hirvonen, J 2006, 'Evaluation of cocktail 
approach to standardise Caco-2 permeability experiments', European Journal of Pharmaceutics and Biopharmaceutics, vol 64, no. 
3, pp. 379-387. 
Leinonen, A, Vuorensola, K, Lepola, L, Kuuranne, T, Kotiaho, T, Ketola, R, Kostiainen, R  2006, 'Liquid-phase microextraction for sample 
preparation in analysis of unconjugated anabolic steroids in urine',  Analytica Chimica Acta, vol 559, no. 2, pp. 166-172. 
Link, M, Hakala, K, Wsol, V, Kostiainen, R, Ketola, RA 2006, 'Metabolite profile of sibutramine in human urine: a liquid chromatography-
electrospray ionization mass spectrometric study', Journal of Mass Spectrometry, vol 41, no. 9, pp. 1171-1178. 
Pol, J, Hohnova, B, Jussila, M, Hyötyläinen, T 2006, 'Comprehensive two-dimensional liquid chromatography-time-of-flight mass 
spectrometry in the analysis of acidic compounds in atmospheric aerosols',  Journal of Chromatography A, vol 1130, no. 1, pp. 64-71. 
Saarela, V, Franssila, S, Tuomikoski, S, Marttila, S, Östman, P, Sikanen, T, Kotiaho, T, Kostiainen, R 2006, 'Re-usable multi-inlet PDMS 
fluidic connector', Sensors and Actuators B: Chemical, vol 114, no. 1, pp. 552-557. 
Salo, PK, Essen-Suuronen, A, Salomies, H, Ketola, RA, Kostiainen, R 2006, 'HPTLC, with UV and MS detection, and preparative-layer 
chromatography for analysis and purification of synthesis products', Journal of Planar Chromatography - Modern TLC, vol 19, pp. 
371-377. 
Smolander, A, Ketola, RA, Kotiaho, T, Kanerva, S, Suominen, K, Kitunen, V, Ketola, RA 2006, 'Volatile monoterpenes in soil 
atmosphere under birch and conifers: Effects on soil N transformations: effects on soil N tranformations', Soil Biology & Biochemistry, 
vol 38, pp. 3436-3442. 
Sten, T, Qvisen, S, Uutela, P, Luukkanen, L, Kostiainen, R, Finel, M 2006, 'Prominent but reverse stereoselectivity in propranolol 
glucuronidation by human UDP-glucuronosyltransferases 1A9 and 1A10', Drug Metabolism and Disposition, vol 34, no. 9, pp. 1488-
1494. 
Svedström, U, Vuorela, H, Kostiainen, R, Laakso, I, Hiltunen, R 2006, 'Fractionation of polyphenols in hawthorn into polymeric 
procyanidins, phenolic acids and flavonoids prior to high-performance liquid chromatographic analysis', Journal of Chromatography A, 
vol 1112, no. 1-2, pp. 103-111. 
Östman, P, Jäntti, S, Grigoras, K, Saarela, V, Ketola, RA, Franssila, S, Kotiaho, T, Kostiainen, R  2006, 'Capillary liquid chromatography-
microchip atmospheric pressure chemical ionization-mass spectrometry',  Lab On a Chip, vol 6, pp. 948-953. 
Östman, P, Pakarinen, J, Vainiotalo, P, Franssila, S, Kostiainen, R, Kotiaho, T  2006, 'Minimum proton affinity for efficient ionization with 
atmospheric pressure desorption/ionization on silicon mass spectrometry',  Rapid Communications in Mass Spectrometry, vol 20, no. 
24, pp. 3669-3673. 
Östman, P, Luosujärvi, L, Haapala, M, Grigoras, K, Ketola, RA, Kotiaho, T, Franssila, S, Kostiainen, R 2006, 'Gas chromatography-
microchip atmospheric pressure chemical ionization-mass spectrometry',  Analytical Chemistry, vol 78, pp. 3027-3031. 
2007 
Adamov, A, Viidanoja, J, Kärpänoja, E, Paakkanen, H, Ketola, RA, Kostiainen, R, Sysoev, A, Kotiaho, T  2007, 'Interfacing an aspiration 
ion mobility spectrometer to a triple quadrupole mass spectrometer',  Review of Scientific Instruments, vol 78, no. 4, 5, pp. (044101). 
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Elovaara, E, Mikkola, J, Stockmann-Juvala, H, Luukkanen, L, Keski-Hynnilä, H, Kostiainen, R, Pasanen, M, Pelkonen, O, Vainio, H  
2007, 'Polycyclic aromatic hydrocarbon (PAH) metabolizing enzyme activities in human lung, and their inducibility by exposure to 
naphthalene, phenanthrene, pyrene, chrysene, and benzo(a)pyrene as shown in the rat lung and liver',  Archives of Toxicology. 
Haapala, M, Luosujärvi, L, Saarela, V, Kotiaho, T, Ketola, RA, Franssila, S, Kostiainen, R 2007, 'Microchip for combining gas 
chromatography or capillary liquid chromatography with atmospheric pressure photoionization-mass spectrometry',  Analytical 
Chemistry, vol 79, no. 13, pp. 4994-4999. 
Haapala, M, Pol, J, Saarela, V, Arvola, V, Kotiaho, T, Ketola, RA, Franssila, S, Kauppila, T, Kostiainen, R  2007, 'Desorption atmospheric 
pressure photoionization', Analytical Chemistry, vol 79, no. 20, pp. 7867-7872. 
Itäaho, K, Alakurtti, S, Yli-Kauhaluoma, J, Taskinen, J, Coughtrie, MWH, Kostiainen, R  2007, 'Regioselective sulfonation of dopamine by 
SULT1A3 in vitro provides a molecular explanation for the preponderance of dopamine-3-O-sulfate in human blood circulation',  
Biochemical Pharmacology, vol 74, no. 3, pp. 504-510. 
Jäntti, S, Kiriazis, A, Reinilä, R, Kostiainen, R, Ketola, RA 2007, 'Enzyme-assisted synthesis and characterization of glucuronide 
conjugates of neuroactive steroids', Steroids, vol 72, pp. 287-296. 
Kauppila, T, Talaty, N, Kuuranne, T, Kotiaho, T, Kostiainen, R, Cooks, RG 2007, 'Rapid analysis of metabolites and drugs of abuse from 
urine samples by desorption electrospray ionization-mass spectrometry',  Analyst, vol 132, no. 9, pp. 868-875. 
Kerler, B, Pol, J, Hartonen, K, Söderström, MT, Koskela, HT, Riekkola, M 2007, 'Continuous H/D exchange of aromatic hydrocarbons 
using near-critical deuterium oxide', Journal of Supercritical Fluids, vol 39, no. 3, pp. 381-388. 
Kuivikko, M, Kotiaho, T, Hartonen, K, Tanskanen, A, Vähätalo, AV  2007, 'Modeled direct photolytic decomposition of polybrominated 
diphenyl ethers in the Baltic Sea and Atlantic Ocean', Environmental Science & Technology (Washington), vol 41, no. 20, pp. 7016-
7021. 
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2005 
Kostiainen, R, Kauppila, T 2005, 'Analysis of steroids by liquid chromatography-atmospheric pressure photoionization mass 
spectrometry', in MSART (ed.), Modern methods for lipid analysis by liquid chromatography/m, AOCS Press cop., Champaign, 
Ill. 
2006 
Kauppila, T, Kostiainen, R 2006, 'APPI interfacing and ionization for LC-MS', The encyclopedia of mass spectrometry, Elsevier, 
Oxford. 
Kotiaho, T, Ketola, RA 2006, 'Membrane-introduction mass spectrometry, pronciples and applications', The encyclopedia of mass 
spectrometry, Elsevier, Oxford. 
Kotiaho, T, Ketola, RA 2006, 'Membrane-introduction mass spectrometry, principles and applications', in W Niessen (ed.), The 
encyclopedia of mass spectrometry, Elsevier Science, Amsterdam, pp. 293-299. 
2007 
Kauppila, T, Kostiainen, R 2007, 'Dopant-Assisted Atmospheric Pressure Photoionization', in ML Gross, RM Caprioli (eds) , The 
Encyclopedia of Mass Spectrometry. Ionization Methods., vol. 6, Elsevier Science, Oxford, pp. 223-228. 
2010 
Ketola, RA, Kotiaho, T, Lauritsen, FR 2010, 'Sample preparation in membrane introduction mass spectrometry',  Handbook of Sample 
Preparation, vol. 2010, John Wiley & Sons. 
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A4 Article in conference publication (refereed) 
2005 
Alonen, A, Finel, M, Kostiainen, R  2005, Screening of recombinant human UGTs responsible for glucuronidation of losartan, 
zolarsartan, and candesartan,, Drug Metabolism Reviews 37 Supplement 1 INFORMA HEALTHCARE. 
Hakala, K, Link, M, Szotakova, B, Skalova, L, Kostiainen, R, Ketola, R 2005, Metabolism of anti-obesity drug sibutramine in primary 
cultures of rat hepatocytes,, Drug Metabolism Reviews 37 Supplement 1 INFORMA HEALTHCARE. 
Luukkanen, L, Henriksson, N, Kostiainen, R 2005, Kinetic characterization of glucuronide hydrolysis by rat, human and Escherichia coli 
beta-glucuronidases,, Drug Metabolism Reviews 37 Supplement 1 INFORMA HEALTHCARE. 
Sikanen, T, Korpisalo, I, Tuomikoski, S, Ketola, RA, Kostiainen, R, Franssila, S, Kotiaho, T  2005, 'Characterization of SU-8 
microchannels for electrophoretic separations', in Micro total analysis systems 2005, pp. 1349-1351. 
Sten, T, Qvisen, S, Kostiainen, R, Finel, M 2005, Stereoselective propranolol glucuronidation by human uridine-5'-
diphosphoglucuronosyltransferase recombinant enzymes,, Drug Metabolism Reviews 37 Supplement 1 INFORMA HEALTHCARE. 
Tuomikoski, S, Sikanen, T, Ketola, R, Kostiainen, R, Kotiaho, T, Franssila, S  2005, 'Fabrication and optimization of enclosed SU-8 tip 
structures for electrospray ionization mass spectrometry', in International conference on miniaturized systems for chemistry and 
life sciences: Micro total analysis systems 2005, pp. 982-984. 
Östman, PS, Franssila, S, Kostiainen, R, Ketola, R, Kotiaho, T  2005, 'The effect of physical properties of selected molecules on 
desorption/ionization on porous silicon-mass spectrometry', in Proceedings 53rd ASMS Conference. 
2006 
Kauppila, T, Talaty, N, Salo, PK, Kotiaho, T, Kostiainen, R, Cooks, G 2006, 'New surfaces for desorption electrospray-mass 
spectrometry: porous silicon and ultra-thin layer chromatography plates', in Proceedings 54th ASMS Conference. 
Nissilä, T, Sainiemi, L, Sikanen, T, Kotiaho, T, Kostiainen, R, Franssila, S, Ketola, R 2006, 'Spontaneous microflow of micropillar array 
electrospray ionization microchip', in  Tenth International Conference on Miniaturized Systems for Chemistry and Life Sciences, 
November 5-9, 2006, Tokyo, Japan, pp. 597-599. 
Saarela, V, Haapala, M, Kostiainen, R, Kotiaho, T, Franssila, S 2006, 'Glass microfabricated nebulizer chip for mass spectrometry', in  
Proceedings of µTAS 2006 Conference, pp. 152-154. 
Sikanen, T, Heikkilä, L, Tuomikoski, S, Ketola, R, Kostiainen, R, Franssila, S, Kotiaho, T  2006, 'SU-8 Microchips for Biomolecule 
Analysis Using Free Zone Electrophoresis', in  Tenth International Conference on Miniaturized Systems for Chemistry and Life 
Sciences, November 5-9, 2006, Tokyo, Japan, pp. 380-382. 
2007 
Aura, S, Sikanen, T, Kotiaho, T, Franssila, S 2007, 'Novel hybrid material for microfluidic devices', in Proceedings of the 14th 
International Conference on Solid-State Sensors, Actuators and Microsystems (Transducers) 2007. 
Haapala, M, Pól, J, Kauppila, T, Luosujärvi, L, Saarela, V, Franssila, S, Ketola, R, Kotiaho, T, Kostiainen, R 2007, 'Microfabricated 
nebulizer chips for atmospheric pressure photoionization-mass spectrometry', in The Proceedings of TAS 2007 Conference: 
Eleventh International Conference on Miniaturized Systems for Chemistry and Life Sciences , pp. 569-571. 
Haapala, M, Luosujärvi, L, Saarela, V, Kotiaho, T, Ketola, R, Franssila, S, Kostiainen, R 2007, 'Microchip APPI Device for Combining 
GC or LC with MS', in 55th ASMS Conference on Mass Spectrometry and Allied Topics. 
Kauppila, T, Pol, J, Haapala, M, Arvola, V, Saarela, V, Franssila, S, Ketola, R, Kotiaho, T, Kostiainen, R 2007, 'Desorption atmospheric 
pressure photoionization', in Proceedings 55th ASMS Conference. 
Luosujärvi, L, Karikko, M, Kauppila, T, Haapala, M, Saarela, V, Franssila, S, Ketola, R, Kostiainen, R, Kotiaho, T  2007, 'GC-Microchip 
APCI-MS and GC-Microchip APPI-MS Methods for the Analysis of PCB,', in the 55th Conference on Mass Spectrometry and Allied 
Topics. 
Mauriala, T, Laakia, J, Adamov, A, Pedersen, C, Ketola, R, Kostiainen, R, Sysoev, A, Kotiaho, T  2007, 'Comparison of Different 
Ionization Sources in Drift Tube Ion Mobility Spectrometry: Methods for the Analysis of PCB', in 55th ASMS Conference Proceedings. 
Nieminen, M, Kotiaho, T, Aksela, M 2007, 'Tutkimusperustainen ympäristökemian opetuksen kehittäminen yliopistossa', in  
Tutkimusperustainen opettajankoulutus ja kestävä kehitys: Ainedidaktinen symposiumi Helsingissä 3.2.2006 : osa 1/ Jari 
Lavonen (toim.), pp. 119-133. 
Nissilä, T, Sainiemi, L, Sikanen, T, Kotiaho, T, Franssila, S, Kostiainen, R, Ketola, R 2007, 'Micropillar array electrospray chip for 
analysis of drugs and biomolecules', in Proceedings of the 55th ASMS Conference on Mass Spectometry and Allied Topics 2007. 
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Saarela, V, Haapala, M, Pol, J, Kalkkinen, N, Hukka, M, Kolari, K, Ketola, R, Kostiainen, R, Kotiaho, T, Franssila, S 2007, 'On-chip liquid 
chromatography - atmospheric pressure ionization - mass spectrometry', in Proceedings of TAS 2007 Conference : Eleventh 
International Conference on Miniaturized Systems for Chemistry and Life Sciences, pp. 1435-1437. 
Sainiemi, L, Nissilä, T, Sikanen, T, Kotiaho, T, Kostiainen, R, Ketola, R, Franssila, S 2007, 'High sensitivity micropillar electrospray 
ionization chip fabricated of silicon', in TRANSDUCERS 2007: International Solid-State Sensors, Actuators and Microsystems 
Conference, 2007 ; 10 - 14 June 2007, Lyon, France , pp. 1789-1792. 
Sikanen, T, Tuomikoski, S, Ketola, R, Kostiainen, R, Franssila, S, Kotiaho, T  2007, 'Fully Integrated, polymerbased, CZE-ESI microchip 
for high throughput MS analysis', in the 55th ASMS Conference on Mass Spectrometry and Allied Topics. 
Tuomikoski, S, Sikanen, T, Ketola, R, Kostiainen, R, Kotiaho, T, Franssila, S  2007, 'Monolithically Integrated Electrophoresis Microchip 
with Electrospray Ionization Mass Spectrometric Detection', in  Eleventh International Conference on Miniaturized Systems for 
Chemistry and Life Sciences, October 7-11, 2007, Paris, France, pp. 835-837. 
Uutela, PS, Karhu, L, Piepponen, TP, Ketola, R, Kostiainen, R 2007, 'Discovery of Dopamine Glucuronide in Brain, Using Liquid 
Chromatography-Tandem Mass Spectrometry', in the 55th ASMS Conference on Mass Spectrometry and Allied Topics,. 
2008 
Brenner, N, Sikanen, T, Aura, S, Tuomikoski, S, Vuorensola, K, Kotiaho, T, Franssila, S, Kostiainen, R 2008, 'Rapid separation of 
protein digests on SU-8 based capillary electrophoresis electrospray ionization mass spectrometry microchips', in  Twelfth International 
Conference on Miniaturized Systems for Chemistry and Life Sciences, October 12-16, 2008, San Diego, CA, USA. 
Brenner , N, Sikanen, T, Aura, S, Tuomikoski, S, Vuorensola, K, Kotiaho, T, Franssila, S, Kostiainen, R 2008, 'Rapid Separation of 
Protein Digests on SU-8-Based Capillary Electrophoresis-Electrospray Ionization Mass Spectrometry Microchips', in  International 
conference on miniaturized systems for chemistry and life sciences : the proceedings of Microtas 2008 conference , pp. 1141-
1143. 
Luosujarvi, L, Arvola, V, Haapala, M, Pol, J, Saarela, V, Franssila, S, Kostiainen, R, Kotiaho, T, Kauppila, TJ  2008, Desorption 
atmospheric pressure photoionization-mass spectrometry in drug analysis,, Paper presented at Helsinki Drug Research, Helsinki, 
Finland. 09. - 11. June, 2008. European Journal of Pharmaceutical Sciences 34 ELSEVIER BV. 
Sikanen, T, Aura, S, Heikkilä, L, Kotiaho, T, Franssila, S, Kostiainen, R 2008, 'Hybrid ceramic-polymer microfluidic chips for biomolecule 
separations', in Twelfth International Conference on Miniaturized Systems for Chemistry and Life Sciences, October 12-16, 
2008, San Diego, CA, USA, pp. 1135-1137. 
Sikanen, T, Tuomikoski, S, Ketola, R, Kostiainen, R, Franssila, S, Kotiaho, T  2008, Microchip-based CE-ESI/MS analysis of biological 
molecules,, European Journal of Pharmaceutical Sciences 34 ELSEVIER BV. 
Suni, N, Haapala, M, Mäkinen, A, Sainiemi, L, Franssila, S, Färm, E, Ritala, M, Puukilainen, E, Kostiainen, R 2008, 'Electric discharge 
method for selective surface modification in the fabrication on microfluidic structures', in  Proceedings of µTAS 2008, pp. 898-900. 
2009 
Nissilä, T, Sainiemi, L, Karikko, M, Kemell, ML, Ritala, M, Franssila, S, Kostiainen, R, Ketola, R 2009, 'TiO2-Microchip combined to 
mass spectrometer for mimicking phase I metabolic reactions', in Proceedings of the 13th International Conference on Miniaturized 
Systems for Chemistry and Life Sciences ( TAS 2009), November 1-5, Jeju, Korea, pp. 1922-1924. 
Sikanen, T, Wiedmer, SK, Heikkilä, L, Franssila, S, Kostiainen, R, Kotiaho, T  2009, 'Dynamic Coating of SU-8 Microchannels by 
Phospholipid Disks to Study Cell Membrane Associated Interactions', in 13th International Conference on Miniaturized Systems for 
Chemistry and Life Sciences, November 1-5, 2009, Jeju, Korea, pp. 1572-1574. 
Suni, N, Haapala, M, Färm, E, Ritala, M, Kotiaho, T, Sainiemi, L, Franssila, S, Kostiainen, R 2009, 'Fabrication of Silicon Nanostructures 
with Electric Discharge', in 13th International Conference on Miniaturized Systems for Chemistry and Life Sciences, pp. 254-256. 
2010 
Chong, S, Koutaniemi, S, Tuomainen, P, Virkki, L, Nissilä, T, Ketola, R, Guillon, F, Bouchet, B, Tranquet, O, Willats, W, Saulnier, L, 
Tenkanen, M 2010, 'New enzyme- and antibody-assested analytical methods for characterization of native xylans', in  Proceedings of 
the 11th European workshop on lignocellulosics and pulp (EWLP), pp. 29-32. 
Hintikka, L, Haapala, M, Kuuranne, T, Kostiainen, R 2010, 'Analysis of Anabolic Steroids from Urine with Gas Chromatography: 
Microchip Atmospheric Pressure Photoionization - Mass Spectrometry', in  Proceedings of the 58th ASMS Conference on Mass 
Spectrometry and Allied Topics, pp. Poster Number: 606. 
Nordman, N, Sikanen, T, Moilanen, M, Aura, S, Kotiaho, T, Franssila, S, Kostiainen, R 2010, 'Fast and Sensitive Metabolism Studies on 
SU-8 Capillary Electrophoresis: Electrospray Ionization Mass Spectrometry Microchips', in Proceedings of the 58th ASMS 
Conference on Mass Spectrometry and Allied Topics, pp. Poster Number: 492. 
Vaikkinen, A, Kotiaho, T, Kostiainen, R, Kauppila, T 2010, 'Desorption atmopsheric pressure photoionization with PDMS as extraction 
phase and sample plate material', in Proceedings of the 58th ASMS Conference on Mass Spectrometry and Allied Topics, pp. 
Poster Number: 572. 
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B1 Unrefereed journal article 
2009 
Ketola, RA 2009, 'Shrinking science: combining microchip technology with mass spectrometry', Lab plus international : pharma, 
chemistry, environmental testing, food analysis, vol 23, no. 3, pp. P6-P8. 
B2 Contribution to book/other compilations (non-refereed) 
2006 
Laitinen, T, Hartonen, K, Pol, J, Kallio, M, Hyötyläinen, T, Riekkola, M 2006, 'Novel instrumental techniques in aerosol analysis: aerosol 
time-of-flight mass spectrometry and comprehensive two-dimensional chromatography', in M Kulmala, A Lindroth, TM Ruuskanen (eds) , 
Proceedings of BACCI, NECC and FCoE activities 2005, Report Series in Aerosol Science, vol. 81A, Helsinki, pp. 287-292. 
B3 Unrefereed article in conference proceedings 
2006 
Kuivikko, M, Kotiaho, T, Hartonen, K, Vähätalo, A, Tanskanen, A 2006, 'Direct photolytic decomposition of polybrominated diphenyl 
ethers in surface waters', in Organohalogen Compounds, pp. 1995-1998. 
C2 Edited book, compilation, conference proceeding or special issue of journal 
2010 
Kostiainen, R, Kotiaho, T, Ketola, R, Vainiotalo, P (eds) 2010, Massaspektrometrian perusteet, Finnish Mass Spectrometry Society. 
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1 Analysis of activities 2005-2010 
 
- Associated person is one of Risto Kostiainen ,  Tapio Kotiaho ,  Raimo Ketola ,  Tiina 
Kauppila ,  Katariina Vuorensola ,  Markus Haapala ,  Laura Luosujärvi , 
 Timo Mauriala ,  Jaroslav Pol ,  Tiina Sikanen ,  Päivi Susanna 
Uutela , Alexey Adamov ,  Linda Ahonen ,  Laura Hintikka ,  
Katriina Itäaho ,  Sirkku Kallonen ,  Teemu Nissilä ,  Nina Nordman , 
 Miina Maarit Hennikki Ruokolainen ,  Niina Suni , Tina Suominen , 
 Anu Vaikkinen ,  Anna Alonen ,  Kati Hakala, Piia Kristiina Salo, Pekka Samuli Östman , 
 
 
Activity type Count 
Supervisor or co-supervisor of doctoral thesis 32 
Prizes and awards 7 
Editor of research journal 8 
Peer review of manuscripts 22 
Assessment of candidates for academic posts 4 
Membership or other role in review committee 6 
Membership or other role in research network 1 
Membership or other role in national/international committee, council, board 27 
Membership or other role in public Finnish or international organization 6 
Participation in interview for written media 4 
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2 Listing of activities 2005-2010 
 
Supervisor or co-supervisor of doctoral thesis 
Risto Kostiainen ,  
Ph.D. thesis supervision, Risto Kostiainen, 2002  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2003  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2003  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2004  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2005 
Ph.D. thesis supervision, Risto Kostiainen, 2006 
Ph.D. thesis supervision, Risto Kostiainen, 2006  2011 
Ph.D. thesis supervision, Risto Kostiainen, 2007 
Ph.D. thesis supervision, Risto Kostiainen, 2007 
Ph.D. thesis supervision, Risto Kostiainen, 2007 
Ph.D. thesis supervision, Risto Kostiainen, 2007  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2008 
Ph.D. thesis supervision, Risto Kostiainen, 2008  … 
Ph.D. thesis supervision, Risto Kostiainen, 2008  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2009 
Ph.D. thesis supervision, Risto Kostiainen, 2009 
Ph.D. thesis supervision, Risto Kostiainen, 2009  …, Finland 
Ph.D. thesis supervision, Risto Kostiainen, 2010 
Ph.D. thesis supervision, Risto Kostiainen, 2010 
Ph.D. thesis supervision, Risto Kostiainen, 2010 
Tapio Kotiaho ,  
Participation in thesis supervision, Tapio Kotiaho, 2007, Finland 
Participation in thesis supervision, Tapio Kotiaho, 2007, Finland 
Participation in thesis supervision, Tapio Kotiaho, 2008, Finland 
Participation in thesis supervision, Tapio Kotiaho, 2010, Finland 
Participation in thesis supervision, Tapio Kotiaho, 2010, Finland 
Raimo Ketola ,  
Väitöskirjan ohjaus, Raimo Ketola, 2003  2008 
Väitöskirjan ohjaus, Raimo Ketola, 2003  2009 
Väitöskirjan ohjaus, Raimo Ketola, 2005  2007, Czech Republic 
Väitöskirjan ohjaus, Raimo Ketola, 2006  2007, Czech Republic 
Tiina Kauppila ,  
Laura Luosujärven väitöskirjan ohjaus, Tiina Kauppila, 2005  2010 
Tiina Sikanen ,  
Supervisor of doctoral thesis, Tiina Sikanen, 2007  …, Finland 
Supervisor of doctoral thesis, Tiina Sikanen, 2010  …, Finland 
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Prizes and awards 
Raimo Ketola ,  
Analytica Chimica Acta Top Referee 2006, Raimo Ketola, 2006  …, Netherlands 
Tiina Kauppila ,  
Best PhD Thesis of the Graduate School in Pharmaceutical Research 2005, Tiina Kauppila, 2005, Finland 
Best Thesis of the Biocenter Viikki, 2005, Tiina Kauppila, 2005, Finland 
Tiina Sikanen ,  
Doctoral thesis award, Finnish Mass Spectrometry Society, Tiina Sikanen, 2008, Finland 
Doctoral thesis award, Finnish Mass Spectrometry Society 2008, Tiina Sikanen, 2008, Finland 
Doctor Philosophiae Ultima (second highest ranking doctor) at the commencement ceremony of the Faculty of Philosophy, Univ 
Helsinki, Tiina Sikanen, 27.05.2010  29.05.2010, Finland 
Doctor Philosophiae Ultima 2010, Tiina Sikanen, 05.2010, Finland 
Editor of research journal 
Risto Kostiainen ,  
European Journal of Pharmaceutical Sciences, Risto Kostiainen, 2001  … 
Journal of Mass Spectrometry, Risto Kostiainen, 2006  … 
Tiina Kauppila ,  
Journal of Chromatography, Tiina Kauppila, 01.01.2005  31.12.2005 
Rapid Communications in Mass Spectrometry, Tiina Kauppila, 01.01.2005  31.12.2005 
Journal of Chromatography, Tiina Kauppila, 01.01.2006  31.12.2006 
Rapid Communications in Mass Spectrometry, Tiina Kauppila, 01.01.2006  31.12.2006 
Jaroslav Pol ,  
Green Chemistry, Jaroslav Pol, 01.01.2005  31.12.2005 
Journal of Chromatography A, Jaroslav Pol, 01.01.2005  31.12.2005 
Peer review of manuscripts 
Risto Kostiainen ,  
Journal of Chromatography A, Risto Kostiainen, 20.04.1990  … 
Journal of Chromatography. Biomedical Applications, Risto Kostiainen, 09.06.1993  … 
Journal of Mass Spectrometry, Risto Kostiainen, 08.11.1995  … 
Analytical Chemistry, Risto Kostiainen, 12.01.1998  … 
Journal of Chromatography B, Risto Kostiainen, 02.02.2000  … 
European Journal of Pharmaceutical Sciences, Risto Kostiainen, 12.09.2001  … 
Journal of Pharmaceutical and Biomedical Analysis, Risto Kostiainen, 01.04.2002  … 
Rapid Communications in Mass Spectrometry, Risto Kostiainen, 14.01.2003  … 
Journal of the American Society for Mass Spectrometry, Risto Kostiainen, 01.06.2005  … 
Chromatographia, Risto Kostiainen, 20.12.2006  … 
International Journal of Mass Spectrometry, Risto Kostiainen, 05.03.2007  … 
Electrophoresis, Risto Kostiainen, 24.07.2008  … 
Analytical and Bioanalytical Chemistry, Risto Kostiainen, 19.07.2010  … 
Tapio Kotiaho ,  
Peer review, Tapio Kotiaho, 2005  … 
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Raimo Ketola ,  
Tieteellisten käsikirjoitusten vertaisarviointi 2005, Raimo Ketola, 2005  … 
Tieteellisten käsikirjoitusten vertaisarviointi 2006, Raimo Ketola, 2006  … 
Tieteellisten käsikirjoitusten vertaisarviointi 2007, Raimo Ketola, 2007  … 
Tieteellisten käsikirjoitusten vertaisarviointi 2008, Raimo Ketola, 2008  … 
Tieteellisten käsikirjoitusten vertaisarviointi 2009, Raimo Ketola, 2009  … 
Tieteellisten käsikirjoitusten vertaisarviointi 2010, Raimo Ketola, 2010  … 
Tiina Sikanen ,  
Peer reviewing, Analytical Chemistry (journal), Tiina Sikanen, 2010  …, United States 
Peer reviewing, Journal of Chromatography A (journal), Tiina Sikanen, 2010  … 
Assessment of candidates for academic posts 
Risto Kostiainen ,  
Referee in application for Full Professor, Risto Kostiainen, 2005 
Referee in application for Full Professor, Risto Kostiainen, 2008 
Tapio Kotiaho ,  
Assessment, Tapio Kotiaho, 2005, Finland 
Katariina Vuorensola ,  
Massaspektrometrian professuurin virantäyttötoimikunta, Katariina Vuorensola, 2006 
Membership or other role in review committee 
Risto Kostiainen ,  
Member of referee committee in Bio-X program, Risto Kostiainen, 2005 
Referee in Millenium Prize Applications, Risto Kostiainen, 2005 
Referee for National Science Foundation, USA, Risto Kostiainen, 2006 
Referee in Millenium Prize applications, Risto Kostiainen, 2007 
Tapio Kotiaho ,  
Asiantuntijalautakunnan jäsen, Tapio Kotiaho, 2006  2010, Finland 
Referee, Tapio Kotiaho, 2008, Finland 
Membership or other role in research network 
Raimo Ketola ,  
Tutkijakoulun (CHEMSEM) johtoryhmän jäsen, Raimo Ketola, 2005  2008 
Membership or other role in national/international committee, council, board 
Risto Kostiainen ,  
Member of the Finnish Mass Spectrometry Society, Risto Kostiainen, 1984  … 
Member of the American Society for Mass Spectrometry, Risto Kostiainen, 1988  … 
Member of the Finnish Chromatography Discussion Group, Risto Kostiainen, 1989  … 
Head of Drug Discovery and Development Technology Center, Risto Kostiainen, 2000  2005 
Member of the Advisory Board of Nanotechnology at University of Helsinki, Risto Kostiainen, 01.01.2005  … 
Member of the Board of Drug Discovery and Development Technology Center, Risto Kostiainen, 01.01.2005  31.12.2009 
Member of the board of the Graduate School in Pharmaceutical Research, Risto Kostiainen, 01.01.2005  31.12.2009 
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Member of the board of the The Finnish National Graduate School in Nanoscience, Risto Kostiainen, 01.01.2005  31.12.2010 
National Science Foundation, Risto Kostiainen, 23.05.2006  31.12.2006, United States 
Member of the Board of the Faculty of Pharmacy in University of Helsinki, Risto Kostiainen, 01.01.2007  31.12.2009 
Member of the Committee of Scientific Affairs of University of Helsinki, Risto Kostiainen, 01.01.2007  31.12.2009 
Chairman of the commettee of research affairs of Faculty of Pharmacy, Risto Kostiainen, 01.08.2010  … 
Vice-Dean of Reseach Affairs, Risto Kostiainen, 01.08.2010 
Raimo Ketola ,  
Suomen Massaspektrometria Seuran sihteeri, Raimo Ketola, 2003  2006 
Lääketutkimuksen keskuksen (CDR) johtoryhmän jäsen, Raimo Ketola, 2007  2009 
Lehden toimikunnan jäsen, Raimo Ketola, 2009  2010 
Tohtoriohjelman (CHEMSEM) johtoryhmän jäsen, Raimo Ketola, 2009  2010 
Lehden toimikunnan jäsen, Raimo Ketola, 2010 
Katariina Vuorensola ,  
Kromatografiajaosto, Katariina Vuorensola, 1998  … 
Massaspektrometriajaosto, Katariina Vuorensola, 1998  … 
Farmasian opettajien ja tutkijoiden yhdistys ry, hallitus, Katariina Vuorensola, 2006  2009 
Farmasian tiedekunnan opintotoimikunta, Katariina Vuorensola, 2006  2009 
Farmasian tiedekunnan opintoasiaintoimikunta, Katariina Vuorensola, 2010  … 
Farmasian tiedekunnan tiedekuntaneuvosto, Katariina Vuorensola, 2010  … 
Markus Haapala ,  
CHEMSEM steering group, Markus Haapala, 01.01.2006  31.12.2009, Finland 
Tiina Sikanen ,  
Organization committee, The Tenth Seminar of the Faculty of Pharmacy and CDR, Tiina Sikanen, 06.05.2010  07.05.2010, Finland 
Pekka Samuli Östman ,  
Suomen Kemian Seuran Massaspektrometriajaosto, Pekka Samuli Östman, 01.01.2003  31.12.2011, Finland 
Membership or other role in public Finnish or international organization 
Tiina Sikanen ,  
Membership, Farmasian Opettajien ja Tutkijoiden Yhdistys r.y., Tiina Sikanen, 2004  …, Finland 
Membership, Finnish Mass Spectrometry Society, Tiina Sikanen, 2004  …, Finland 
Member of the board, Farmasian Opettajien ja Tutkijoiden Yhdistys r.y., Tiina Sikanen, 01.01.2005  31.12.2005, Finland 
Membership, Finnish Pharmaceutical society, Tiina Sikanen, 2005  …, Finland 
Chair of the board, Farmasian Opettajien ja Tutkijoiden Yhdistys r.y., Tiina Sikanen, 01.01.2006  31.12.2006, Finland 
Membership, Finnish Chromatography Society, Tiina Sikanen, 2009  …, Finland 
Participation in interview for written media 
Risto Kostiainen ,  
Lehti: Tekniikka ja talous, Risto Kostiainen, 31.08.2000  31.12.2011, Finland 
Lehti: Yliopistolehti, Risto Kostiainen, 01.01.2000  31.12.2011, Finland 
Tiina Sikanen ,  
Interview to a column “Mallinnuksesta apua mikrovirtausten tutkimiseen”, Tiina Sikanen, 2007, Finland 
Interview to a column “Laboratorio sormen¬päil¬lä: Miniatyrisoidut laitteet tekevät kemiallisia analyyseja nopeasti, tehokkaasti ja 
halvalla”, Tiina Sikanen, 06.2010, Finland 
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Research Group: Kostiainen R 
Basic statistics 
Number of publications (P) 126 
Number of citations (TCS) 829 
Number of citations per publication (MCS)   6.62 
Percentage of uncited publications 27% 
Field-normalized number of citations per publication (MNCS)   1.53 
Field-normalized average journal impact (MNJS)   1.40 
Field-normalized proportion highly cited publications (top 10%)   2.15 
Internal coverage    .89 
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